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Research 





HORIZONS 


Product Design 


—a Synthesis 


What engineering skills go into the design and 
development of an electric motor? Straight electrical 
engineering? Well, not quite. An editorial in this 
month’s Westinghouse Engineer cogently points out 
that the metallurgist and the chemist play their part 
too. The metallurgist is responsible for the electrical 
steels, also for the casting methods and casting mate- 
rials used in the production of the frame and enclo- 
sure. The chemist contributes new or improved insu- 
lations, also the protective and decorative finishes. 

To an equal degree this is true of almost any elec- 
trically energized product or component you can 
make. Product design has become a synthesis of all 
the engineering and scientific arts. 


Ionosphere 


Electrometer 


A battery-powered 6'2-lb airborne electrometer 
with a sensitivity capable of measuring currents as 
minute as 10-7 microamp has been designed for the 
Air Force by the Nuclear Engineering Laboratory, 
Minneapolis-Honeywell Regulator Company, Indus- 
trial Division, Philadelphia, for terrestial electrical 
field studies at altitudes up to 100,000 ft. An alum- 
inum housing with special insulation minimizes the 
effects of both solar radiation and low temperatures 
encountered at high altitudes. 

Tests will be conducted at the Holloman Air De- 
velopment Center, Alamogordo, N. M. The resulting 
data will be correlated and analyzed at the Geophysics 
Research Directorate, Air Force Cambridge (Mass. ) 
Research Center. 


Thermally Operated 


Computer Device 


Five-fold gain in rapidity of mathematical opera- 
tions is claimed for a static-type computer device 
developed by the Arma Corporation. Design utilitizes 
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thermal principles, thus departing sharply from the 
conventional approach. Resistors and _heat-sensitive 
elements replace the gears, cams, synchros, and sliders 
now used in rotating devices. Not only does the new 
device increase operational speed but it provides low 
cost and miniature size. This combination of ad- 
vantages, it is felt, should make it possible to design 
computers for wider adaptability in equipment con- 
trols. 

A detailed description of the new Arma device will 
appear in the next issue of ELecrricaL MANUFAC- 
TURING. 


Ceramic 


Rectifiers 


Keep an eye on developments in titanium dioxide 
rectifiers. Research has been moving ahead steadily. 
Forthcoming 1954 Symposium on Electronic Compo- 
nents, to be held in Washington, D. C., May 4, 5, and 
6, will include a paper, “The Electrical Properties of 
Titanium Dioxide Rectifiers,” by T. S. Shilliday and 
C. S. Peet, both of Battelle Memorial . . . Earlier work 
had been reported from the National Bureau of 
Standards by R. G. Breckenridge and W. R. Hosler. 
(See “Research Progress in Dielectrics — 1951,” 
EM 1-52/90. ) 


New Fields for 


Polyester Film 


Some specialty applications for Mylar polyester 
film are in the making, in addition to its already ac- 
cepted position as electrical insulation. (See “Non- 
rigid Materials for Design of Functional Insulation 
Systems,” EM 9-53/123. ) 

Mylar-based magnetic recording tape is said to be 
already used in electronic computers, also in airport 
telemetering devices. These applications require an 
extra measure of durability and dimensional stability, 
two properties where polyester tape is likely to be 
superior to standard tapes, owing to its greater 
tensile, tear, impact and flex strengths. Another pos- 
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sibility is seen in Mylar perforated control tapes for 
programming machine operations. Here again, Mylar 
strength and toughness would be design assets. 

Still another application may be in thermal insu- 
lation where Mylar’s high resistance to moisture vapor 
penetration can be used to advantage. The film can 
be laminated to a primary insulation to provide a 
highly effective means for preventing moisture con- 
densation. 

Mylar-metal laminates, too, are being investigated 
for several purposes. Such laminates could be drawn 
to finished shape and contour with the Mylar film 
providing an effective protective coating, thus elimi- 
nating the need for lacquer or plating. 


Film-Thin 
Nickel-““Moly”’ 


Nickel-molybdenum alloy steel developed by Armco 
Steel Corp. comes in extremely thin sheets % mil 
thick. Principal japplication is for laminations in 
miniature memory cores for high-speed electronic 
computers. Exact alloying content is 4 per cent molyb- 
denum and 79 per cent nickel, as indicated by the 
designation, Armco 4-79Ni Steel. . . . But it’s expensive 
stuff; on a tonnage basis it will run you up a bill of 
some 2 million dollars per ton! 


Research Targets for 


Reinforced Plasties 


Impressive advances in application of reinforced 
plastics materials are confidently expected by mem- 
bers of the Reinforced Plastics Division of the Society 
of the Plastics Industry. The Ninth Annual Technical 
Conference of this group recently held in Chicago 
registered an attendance of some 1200. Early de- 
velopments are seen in: 

1. New  synthetic-fiber reinforcements that may 
make it possible to produce specialized materials not 
now available. 

2. Adaptation to other “large-parts” uses of design 
ideas obtained from application of reinforced plastics 
in the automotive field. 

3. Introduction of new resin formulations that, in 
combination with new reinforcing materials, as well 
as with conventional materials, will widen the scope 
and diversity of applications. 


No Toxic Effects from 


Selenium Rectifiers 


Controversial opinions on the possible toxicity of 
selenium rectifiers have been common. Recent article 
in the Bureau of Ships Journal seems to give these 
rectifiers a clean bill of health. 

The Bureau of Ships statement points out that 
selenium rectifiers have been in general use for some 
15 years, and that lack of reported cases of poisoning 
because of rectifier failure is evidence that “little or 
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no danger exists in their use.” Unless further investi- 
gations develop positive information showing the 
existence of such danger, the selenium rectifiers will 
continue to be used, the statement continues, limited 
only by considerations of good engineering practice. 


Human Engineering 


Basic Studies 


Conferences and study-institutes reflect the grow- 
ing need for a basic knowledge of human engineering 
as applied to product design and development and 
related fields. Last year saw a 5-day course sponsored 
by Dunlap and Associates, Stamford, Comn., consult- 
ing human engineers. It is being repeated this year 
during the week of May 10. Details are available 
from Dr. Bernard J. Covner, Director, Human Engi- 
neering Institute, Dunlap and Associates, Stamford, 
Conn. 

For a special staff-researched report on human 
engineering and its relation to control systems see 
page 100, this issue. 


Battery of 


the Future? 


Front-page news by now, the RCA “atomic” battery, 
although still highly experimental, opens up some 
fascinating possibilities. Brief technical details are 
as follows: 

Fifty millicurie of a radioactive source (strontium- 
90) are coupled in a thin layer to a semiconducting 
crystal (germanium or silicon) alloyed with a suit- 
able controlled impurity to form a junction similar 
to that occurring in a transistor. The area however 
is considerably larger—%, sq in. The electron-voltaic 
effect within the crystal wafer caused by the bombard- 
ment of electrons from the strontium releases an aver- 
age of 200,000 low-speed electrons for each bombard- 
ing electron. 

As these released electrons flow across the junction, 
the induced voltage is applied to an electronic circuit. 
Connected to a compatible transistor oscillator, the 
battery's '5-volt potential can provide 5 microamp 
output, or approximately one-millionth of a watt. 

The best efficiency of energy conversion obtained so 
far exceeds 1 per cent. The greater part of the original 
energy is lost as thermal dissipation in the crystal 
wafer. With a refinement in present techniques an 
efficiency of 10 per cent is seen as a reasonable goal. 
Increased power could be obtained by increasing the 
present quantity of strontium-90 or by placing a num- 
ber of the strontium-90-semiconductor units within a 
single container. 

Strontium-90 has been selected as the activating 
agent because of its high-energy beta radiation, low 
shielding requirements, relatively long life (20 years 
half-life), comparative low cost, and availability from 
the AEC. 

A.E.J. 
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EDITORIAL 


Design for Production, Plus 


TIME Was when product design engineers 
ensconced themselves in ivory towers and 
dreamed up things that were 109 per cent 
sound from an engineering point of view, 
but were difficult and expensive to make. 
Little or no thought was given to methods 
of manufacture. Management's answer to 
such an attitude was to set up a manu- 
facturing engineering group that modified 
the prototype design so the major elements 
could be economically made on available 
equipment. 

That sort of thinking on the part of de- 
signers is changing fast. A prime example 
is to be found in fabrication of electronic 
subassemblies. The drive here has come 
from the military who look upon automatic 
assembly techniques as the chief means of 
obtaining uniform quality at minimum 
costs. Printed circuits, for example, repre- 
sent a method of planar wiring that must 
be conceived on the drawing board. Mate- 
rials as well must be selected not only for 
dielectric properties but also from the point 
of view of workability and resistance to 
etchants and hot solder. The automatic in- 
sertion of salient components on such flat 
plates also entails the development of the 
production equipment by the designer of 
the system. 

Modular electronic subassemblies based 
on vertical stacking of “printed” ceramic 
wafers, developed by the National Bureau 
of Standards for the Navy, confirms the 
pattern. 

In this issue an example is presented 
from the major appliance field. In plan- 
ning production for a new line of house- 
hold refrigerators, management set up an 


engineering organization to design the 


product, establish standards for processing 
and testing, and specify or collaborate in 
the purchase of production equipment. 
Engineering was represented on a facilities 
committee that approved the procurement 
of all facilities. Engineering was also 
responsible for the tooling budget. The 
case is special to the extent that a new 
plant was equipped from the ground up 
to manufacture a new product within an 
estimated sales volume. 

Many production problems are governed 
by engineering decisions because they are 
related to quality. In refrigerator manu- 
facture, any effort to speed up the process 
of dehydration, for example, involves bal- 
ancing speed of operation vs end result, 
and the choice of equipment (conveyor- 
ized ovens and evacuators) plays a vital 
part. Use of welding techniques on alu- 
minum evaporators and condensers imme- 
diately presents design problems if tight 
joints are to be obtained. And when auto- 
matic assembly is envisioned, then the 
product must be designed so that the com- 
ponents can easily be fed into the assembly 
equipment. Finishing methods are another 
example where choice of facilities is tied 
in with the designers choice of finish from 
a performance viewpoint. 

As the economy becomes more competi- 
tive, costs of production will come under 
closer scrutiny. Such analysis should begin 
in the initial stages of product design—not 
after prototype models have passed labora- 
tory and field tests and are then presumed 
“ready for production.” Engineers will 
have to design for production at the outset 
and guide the choice of shop equipment. 
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“To engineer a product for 


economical manufacture and provide facilities 


in keeping with that plan... 


ss 


Designer Specifies 


Production Facilities 


F. L. Tarleton, Manager 
Refrigeration Engineering 
Horpoint COMPANY 


SEVERAL YEARS AGO it became apparent to the man- 
agement of Hotpoint that if we were to become a 
major supplier of home appliances it was necessary 
for us to have better control of our design and prod- 
ucts than we had in the past. Also, in order to improve 
our dealer structure we had to complete our line in 
major appliances and home laundry. Based on these 
conclusions Hotpoint began, after the war, to expand 
its facilities as well as its line of major appliances to 
meet these requirements.* This decision called for 
facilities for manufacturing our own refrigerators 
since we had been supplied by the parent organiza- 
tion in the past. 

With completion of a plant designed specifically 
for efficient production of refrigerators we have now 
reached the point where we manufacture most of our 
appliances, giving us control of design, costs, shipping, 
distribution, and dealing with our retail outlets. Our 
commercial program is thereby improved, and we can 
meet most local situations without reference to other 
organizations. 

In planning our facilities to manufacture refriger- 
ators, Hotpoint over a period of several years made 
studies of facilities throughout the industry. Three 
years ago an engineering organization was set up to 
design the product, set standards for processing, and 
specify or collaborate in the purchase of equipment. 
The result is a line of new Hotpoint refrigerators, of 
which the one shown in Fig. 1 is typical. 

Our basic objectives in setting up these facilities 


*See “Commercial Appliances Designed in Integrated Units,"’ October 1948, 
page 162; also, “‘Electrie Range Line Designed for Production,’’ March 1950, 
page 104. 


were to manufacture refrigeration products econom- 
ically at our production level. This was to be accom- 
plished by using a high degree of mechanization to 
keep manufacturing costs down. Buildings were to be 
constructed with maximum flexibility for future plant 
rearrangements. As many parts as practical within the 
scope of our abilities were to be made in the new plant. 

To handle such a program a facilities committee was 
established which studied the economic picture to 
avoid excessive investment for contemplated produc- 
tion. This group determined the general plant design 
and approved the procurement of all equipment. It 
consisted of representatives from all departments in- 
cluding department heads, section managers directly 
effected, as well as the president of the company. This 
meant the Engineering Department had two repre- 
sentatives consisting of the department head and the 
manager of refrigeration design. 

As a basic method of operating the Engineering De- 
partment, a separate refrigeration section was estab- 
lished to provide product design, processing specifica- 
tions, information on items peculiar to refrigeration, 
and control of the tool budget. This meant the deter- 
mination of methods to be used in most of the re- 
frigeration system processing—and indirectly the 
determination of many types of equipment—fell into 
the lap of Engineering. 

As specific examples, Engineering felt it advisable 
to do a faster and better job on dehydration, con- 
denser manufacture, and general evaporator fabrica- 
tion and processing than was then being used in the 
industry. 
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Fastér Dehydration. In refrigerator system dehy- 
dration we set up as a specific objective to provide no 
component drying and still reduce processing time to 
1 hr with a final system residual moisture limit about 
50 per cent of that generally accepted. We had ob- 
served dehydration processes in a number of com- 
panies and had done considerable research which lead 
us to believe this was a practical possibility. It ap- 
peared that in system dehydration most of the mois- 
ture was extracted during the last 1% hr of the process, 
which was about all the time normally provided for 
good dehydrating conditions. 

We approached this goal on the basis that if we 
could quickly bring the system components up to a 
temperature of around 300 F and could at the same 
time bring the pressure down to below 300 microns, a 
cycle time of approximately 1 hr could be obtained. 
The engineering section bought an oven, devised 
methods, and provided equipment to explore the pos- 
sibilities. 

After working on the process for about a year, in 
which numerous changes in equipment and proce- 
dures were made, we were able to obtain border-line 
results with a 1-hr cycle. Our research time was ex- 
hausted. It was necessary to order equipment to meet 
installation date requirements. As a result we estab- 
lished a time cycle at maximum production of 2 hr 
since this change gave us considerable safety factor 
and only meant increasing the size of equipment. 
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Following our objective of a high degree of mecha- 
nization we felt it necessary to perform dehydration 
on a moving conveyor used for system assembly. This 
meant bringing the systems to the dehydrating equip- 
ment, connecting them to moving evacuating pumps, 
passing through an oven and disconnecting them at 
the outgoing end, To provide this cycle we worked 
with Consolidated Vacuum Company on means of 
obtaining a high vacuum in a minimum time. A rotarv 
vacuum forepump with a oil injection diffuser was 
proposed to give us high capacity at the manifold to 
the systems. We determined to have four units at- 
tached to a single vacuum pump and from this reached 
an agreement on manifold size, displacement of the 
pump, and size of the diffuser. Fig. 2 shows the evacu- 
ating dolly on which is a vacuum pump, oil diffuser, 
water circulating pump, and necessary flexible hoses 
for connecting to the refrigerator systems. This dolly is 
pulled by a drag line synchronized to the system as- 
sembly chain as it passes through the heating oven. In 
the oven there are electrical connections which provide 
rapid heating of the compressor motor during the first 
part of the cycle, only when the cycle time is 2% hr or 
less. During the travel through the oven vacuum read- 
ings are taken at several points electrically to check 
manifold pressures. A record is made of these readings 
so the operator can determine whether proper con- 
ditions have been maintained. The results indicate we 
probably could have met the 1-hr cycle without dif- 
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ficulty since residual moisture is running well below 
established limits. As a practical evaluation we have 
had very few wet systems develop and each case 
the cause was traceable to difficulty about which we 
had been forewarned during the processing cycle. 

The foregoing equipment as well as the cycle were 
determined by Engineering and the actual procure- 
ment was made on their recommendations. In the 
processing of several other items similar correlation 
between departments was provided. The processing of 
refrigerator oil and the equipment required were 
procured on the basis of engineering specifications 
down to minute details of installation. The delivery 
of refrigerant coming into, as well as inside the plant, 
is in accordance with engineering specifications. All 
processing is done in accordance with engineering 
specifications which are posted in their areas of ap- 
plication throughout the plant. 


Evaporator. For cost reasons and for good salabil- 
ity the Engineering Department decided to use an 
aluminum design for the evaporator. In working this 
out we felt it advisable to keep the number of welded 
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joints to a minimum, to limit the use of flux to brazing 
the sheet and tubing assembly only, and to form the 
evaporator and assemble the back as economically as 
possible. The forming became a study of methods with 
the use of minimum labor. Working with the Manutfac- 
turing Processing Section it was determined that we 
could completely form the sheet and assemble the 
back in one operation. This is done in a quadraplex 
tangent bender, Fig. 3, which also contains welding 
electrodes for tying the two ends of the sheet together. 

When we made the decision to avoid brazing of all 
aluminum tube connections by the substitution of 
shielded arc welding, it required the dévelopment of 
a joint design for the latter process. We had men in 
manufacturing who had learned the technique of hand 
are welding on aluminum castings. They felt this 
probably would be simple since extruded tubing 
would be more uniform in structure than castings. 
However, after several attempts to weld tube con- 
nections the results indicated much development work 
was required to provide a joint and a welding method. 

The Engineering Department secured an argon arc 
welder and gave the project to an engineer with no 
welding experience, with a man to do the work who 
had never welded anything. After experimenting with 
pieces of sheet aluminum for several days they reached 
the conclusion that the shape of the edges to be 
welded was of extreme importance. Trying several 
designs, one began to show promise and in about two 
weeks several satisfactory hand welded tube joints 
had been made. We then called in the Manufacturing 
Department to see if they could form the tube ends 
as required and asked them to begin the development 
of a welding procedure. The result is automatic equip- 
ment which are welds joints in an extremely short 
time. Fig. 4 shows the type of machine being used. 
The work is placed inside an enclosure where it is 
rotated during the operation. Automatic arc and argon 
gas control are provided. 

In planning our anodizing setup the Engineering 
Department established standards and set up specifi- 
cations required for evaporators and cooling coils. 
With the equipment manufacturer, engineers from the 
manufacturing and refrigeration sections, and an 
anodizing expert from the aluminum producer we 
discussed the type of equipment that should be pro- 
vided. The result is an automatic machine which only 
requires loading and unloading by the operator. 








MARCH 1954 


























































Condenser Fabrication. Another item of consider- 
able interest to us was the condenser fabricating 
equipment. We determined after numerous tests to use 
a wire tube condenser. This was not being manufac- 
tured in more than one or two plants at the time 
our equipment was ordered. Economic conditions 
made it inadvisable to install fully automatic equip- 
ment for straightening and cutting wires and feeding 
them to the welding machine. For our volume it ap- 
peared advisable to provide a welding machine having 
an automatic cycle after being actuated by an oper- 
ator. The wires are cut to length and fed into fixtures 
for use during welding, as shown in Fig. 5. The de- 
velopment of this operation is still incomplete as we 
eventually plan to provide automatic feeding of the 
wires into the fixtures and mechanical movement of 
the fixtures to and from the welder. 


Cabinet Design. Recent industry practice was fol- 
lowed by using rolling machines and tangent benders 
in forming outer cases for cabinets. Semiautomatic 
welders are used for finish assembly of the outer case. 
In the case of the porcelain-finish parts we deviated 
from industry practice by installing a large continuous 
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cleaning and pickling machine. Our objective was to 
improve quality, provide uniform results, and hold 
to our plan for high mechanization. 


Standardizing Models and Components. One of our 
objectives was to keep the tool cost to a reasonable 
minimum yet provide tools that would produce parts 
as economically as practical at our level of production. 
The Engineering Department had charge of the tool 
budget and we set out to reduce the number of parts. 

In the whole line of refrigerators there is only one 
cabinet case depth, only two widths and three heights. 
A two-door model was built to meet field demand, 
but exclusive of this model the line has only two 
door sizes. Liner sizes were also standardized to permit 
shelving of standard depth and width. The same is 
true of condenser sizes—only two in the whole line. 
Door shelves and many other items reflect this type 
of standardization. 


Mechanization of Finishing. Finishing cabinets is 
usually done by spray methods using synthetic 
enamels. Recently automatic methods have been de- 
veloped and in some cases high voltages are used to 
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provide electrostatic attraction in paint particles to 
reduce overspray. These methods have left something 
to be desired over raw edges and at metal joints. We 
decided to investigate methods for improving the 
finish and still retain high mechanization. 

Our Milwaukee plant was using flow-coating for 
prime coat on water heaters and dishwasher parts. It 
provided improved finishing to these parts since the 
paint was fluid and covered rough edges and filled 
cracks better than by spraying. But was this practical 
or economical for refrigerator cabinets? 

To find a practical answer we decided to run cabinet 
cases through the Milwaukee system. It was too small 
for full size cabinets so a number were cut down so 
they would pass through it. The results were good 
almost from the beginning. 

At this time only gray primers were being used 
for flow-coating, which meant a heavy finish coat was 
required to hide the gray color. Sagging frequently 
occurred. This problem was placed before our paint 
supplier who developed a new white primer which 
greatly reduced this difficulty. The result obtained 
from these experiments led us to specify a flow-coated 
primer with an electrostatic finish application, Fig. 6. 
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Performance Testing. All refrigerator systems need 
some type of testing. We felt this should be done on 
conveyors to keep handling costs down. Taking a 
number of experimental systems, Engineering deter- 
mined the length of time required for an adequate 
test. They also found what was necessary to get uni- 
form results. As a consequence the evaporators were 
wrapped with canvas covers to reduce heat absorption, 
and the systems operated as they passed through 
a room where the temperature and humidity were 
controlled. Units operate continuously except for 
starting tests at which time they are shut off for a 
period before the tests are made. As the units get 
ready to leave the room the frost line is checked for 
charge determination and as they leave they pass 
through a quiet room where noise is checked. 

From the foregoing it is readily seen that this plant 
has been constructed and facilities provided to meet 
our specific needs. We could have provided more 
automatic equipment at the expense of high invest- 
ment costs or we could have used less with increased 
labor costs. We set out to engineer a product for 
economical manufacture and then to provide facilities 
in keeping with that plan. ooo 
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Hermetic Sealing of 


Electrical Instruments 


Four basic problems are considered: Selection of inert gases on 


the basis of physical properties and dielectric strength, selection of 


case material and soldering the bezel to the glass window, methods of 


leak testing, and rate of permeation of gases through solids. 


Robert L. Milamed, Meter and Instrument Department 
GENERAL ELEectric Company, West Lynn, Mass. 


HERMETIC SEALING greatly increases electrical instru- 
ment reliability and life under severe conditions of 
environment, such as are encountered in aircraft. 
Moisture and corrosive vapors in the atmosphere rust 
precision bearings, pivots, and magnetic structures 
and in time decrease the strength of electrical insula- 
tions. In the heat of the tropics, fungus growths foul 
the instrument; and in cold temperatures, moisture in 
the instrument fogs its glass face. Instrument perform- 
ance is improved by sealing in’a suitable inert at- 
mosphere. 

Nitrogen and helium are the two inert gases of 
greatest importance in this field. Hydrogen, while inert 
in itself, would not be safe for use because of its 
explosiveness when mixed with air. Thermal conduc- 
tivity and density for nitrogen, helium, air, and hy- 
drogen are compared in the table on page 93. 

Nitrogen is the best atmosphere for use in sealed 
instruments where: 

1—The operating temperature rise is not high. 
2—Windage is not a factor as it would be 
with the high speed motor of a gyroscope. 

While nitrogen and dry air possess nearly the same 
thermal conductivity and density, the inertness of 
nitrogen gives it a vital advantage. The oxygen of the 
air causes gumming of lubricants in precision bearings, 
rusting of susceptible parts, and lowers the dielectric 
strength of insulating materials. Tests made on sili- 
cone-treated asbestos paper aged at 350 C in air and 
in nitrogen bear out this statement. (1)° After aging 
40 days in air the material lost 30 per cent of its orig- 
inal dielectric strength. However, after aging 40 days 


*Italic numerals in parenthesis apply to references at end of article. 
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FIG. 1—Typical of hermetically sealed 


instruments is this aircraft gyroscope pic- 


tured before soldering cover in place to 
form the hermetic seal. 





in nitrogen, the insulation lost only 14 per cent of its 
dielectric strength. 


Helium’s notable properties of high thermal con- 
ductivity and low density are of great advantage in 
applications where: 


1—The operating temperature rise of the in- 
strument is high and must be lowered to 
obtain satisfactory instrument life. 

2—There is a power loss due to windage as in 
high speed rotors of gyroscopes. 
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On the other hand, the dielectric strength of helium 
is very low, as will be detailed later. 

Thermal conductivity of helium is approximately 
six times the conductivity of air or nitrogen, and will 
thus give the instrument improved cooling and hence 
longer life. General design data indicates that the life 
of electrical insulation and lubricating oils is cut in 
half for each 10 C increase in temperature. 

Helium with its inertness, low density, high thermal 
conductivity, and nonexplosiveness when mixed with 
air appeared to be the ideal atmosphere for her- 
metically sealed electrically driven gyroscopes, Fig. 1. 
The low density of helium considerably decreases the 
power lost in windage. The total power consumed is 
lessened thereby, resulting in a lower operating tem- 
perature and longer life. Also, the low gas density 
allows the rotor to accelerate faster to operating speed. 

The dielectric strength of helium was known to be 
very low, however. Hence, it became necessary to 
know the dielectric strength of helium at pressures 
and gap lengths suitable for such electrical instru- 
ments. A painstaking search through the published 
literature did not disclose any applicable data, and 
this information had to be determined in the G-E 
Measurements Laboratory. 

In the tests brass electrodes, one with 345 in. spher- 
ical radius and the other a flat plate, were used with 
pressures of % and | atmosphere. Gap lengths of 14. 
in. to % in. were tested in both direct gaseous break- 
down and insulation arc-over (creep). At these gap 
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lengths and pressures, for the same electrode com- 
bination, the dielectric strength of helium was found 
to be % to % that of air. 

Since the dielectric strength of pure nitrogen is 
relatively high (about that of air), it seemed desirable 
to obtain dielectric strength data for various mixtures 
of helium and nitrogen to determine the optimum 
proportions. The maximum percentage of nitrogen 
tested was 10 per cent by volume (44 per cent by 
weight) and the dielectric strength of this mixture 
found to be about one-half that of air. 

Charts giving this dielectric strength data for helium 
and helium-nitrogen mixtures are shown in Fig. 2. 
The values plotted are the average of the data taken 
at the particular gap length and pressure. As a meas- 
ure of the scatter, standard deviations of the data 
ranged from 2 to 15 per cent of the plotted values, 
being larger at the smaller gaps. 


High Potential Test Problem. Hermetically sealed 
instruments which need helium for greatly improved 
performance (for example, gyroscopes) present the 
problem of how much voltage the instrument must be 
able to withstand in high potential tests. The data 
presented on the dielectric strength of helium indicate 
the very large gap lengths and creepage path distances 
that would be required to meet conventional high 
potential test voltages. Their magnitudes have been 
derived over the years through practice. They were 
made high, since large safety factors were desired and 
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they were evolved for instruments and other electrical 
equipment not hermetically sealed. 

Instruments sealed in helium are a special case, 
and it will be necessary to lower the test voltages for 
them if the benefits of helium are to be obtained. The 
minimum sparking potential of helium is 184 volts, 
occurring at 2.4 mm of mercury absolute pressure. (2) 
At 120 volts an arc will not pass through helium no 
matter how small the gap between conductors. Never- 
theless, a high potential test will have to be set up 
that will check the instrument's ability to withstand 
voltage surges and changes with time of solid insula- 
tion quality and gaps between conductors. 


The Hermetic Container. The true hermetic seal 
encompasses an airtight container made up of metal 
and glass only. All joints are either metal-to-metal or 
glass-to-metal; no gaskets are used. Gaskets of any 
organic material at best absorb moisture, and at worst 
may badly deteriorate while in use, allowing moisture 
and corrosive vapors to enter freely. 

The benefits of true hermetic sealing are paid for 
by added cost of manufacturing. To justify hermetic 
sealing for a particular type of electrical instrument, 
the seriousness of an instrument failure and the sever- 
ity of environmental conditions which would cause 
failure must be balanced against the added cost. 

Six basic parts form the true hermetic container. 
However, a particular instrument may not require all 
six to form its own hermetic seal. These parts are: 

1—The can. 

2—The glass window. 

3—The window frame or bezel. 

4—The tear seal—to open the seal instrument. 

5—The terminal seal—to bring 
power through the container. 

6—Means to bring motion through the her- 
metic seal. 


electrical 


The Can. Three metals may be considered for the 
deep-drawn can: brass, for its ease of soldering; steel, 
for its strength and magnetic shielding; and aluminum, 
for its lightness. 

Ease of soldering the can to the window or win- 
dow frame is an important consideration. The more 
difficult the soldering, the more likely the chances for 
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pinholes and weak joints. Also, highly corrosive fluxes 
must be used where metals are difficult to solder, and 
flux fumes and material may contaminate the instru- 
ment. Brass can be soldered with a solution of rosin 
in alcohol which minimizes flux corrosion. 

The test of strength for the instrument container 
comes when it is evacuated prior to filling with the 
desired gas. The forces caused by the pressure differ- 
ential will buckle a weak thin wall. For this reason, 
steel may be necessary for the larger size instruments. 
Where shielding of the instrument from external mag- 
netic fields is needed, a container of magnetic steel 
will carry the magnetic flux away from the working 
parts of the instrument. Non-magnetic metals will 
allow fields to penetrate to these working parts. 

Factors pointing to the choice of aluminum are 
weight saving and ready availability; copper may be 
in short supply. The density of aluminum is one-third 
that of brass. However, a thicker wall for strength 
may be needed with aluminum depending on the in- 
strument size, thereby decreasing the weight ad- 
vantage. 


Plating Aluminum for Soldering. With present 
methods it is very difficult to achieve leakfree sol- 
dered joints on aluminum containers for instruments 
because of the constantly forming oxide. Perhaps, a 
welded design can be developed that would not 
conduct excessive heat to the instrument. Also, ultra- 
sonic soldering and new fluxes and solders may be- 
come available for production soldering of aluminum 
containers. In the meantime, the best method for 
soldering an aluminum container is to plate the alum- 
inum with a metal readily solderable. 

In plating aluminum for soldering, the base metal 
is first given a zinc flash a few molecules thick, and 
a copper layer about 0.0005 in. thick is plated onto 
the zinc. Should a surface other than copper be de- 
sired, that metal would be plated onto the copper. 
Copper is easier to solder than nickel plate, whereas 
with a tin plate the solder runs too freely and flows 
where it should not. 

If a silver plate for soldering on aluminum is neces- 
sary for reasons peculiar to the instrument, there 
should be a heavy copper plate beneath the silver. 
Silver dissolves in lead-tin solder. Without the heavy 
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copper layer the blackened, oxidized aluminum will 
be exposed to the soldering. 

Two difficulties exist in the use of plated aluminum 
containers. First, there may be galvanic corrosion be- 
tween the aluminum and the more noble plate metal. 
Such corrosion would begin in a scratch that pene- 
trates paint and plate. Second, should it become neces- 
sary to service the instrument after sealing, the plate 
may be damaged during opening. Where the base 
aluminum is exposed, resealing may not be achieved 
without replating. 


Metallizing the Glass Window. Ordinary lime glass 
(soda-lime-silica) is satisfactory for all instruments 
except where a relatively large window diameter 
(about 4 in.) is used that must withstand thermal 
shock. In such an application, borosilicate glass is 
specified because of its greater resistance to thermal 
shock. 

There are several methods of metallizing the win- 
dow periphery so that the glass can be soldered to its 
metal frame or bezel. Three methods now in use are 
the platinum, titanium hydride, and silver processes. 

In the platinum process a paste made up of fine 
particles of platinum and glass with oil of lavender is 
painted on the periphery of the window. The window 
then is heated in an air atmosphere to 600 C, and the 
softened glass particles join with the softened surface 
of the window causing the metallic particles to adhere 
to the window. The platinum metallic surface is then 
tinned with 50-50 lead-tin solder. Production solder- 
ing of glass to metal by this method is shown in Fig. 3. 

The silver process is similar in principle to the 
platinum. A paste of fine silver and glass particles 
with oil of lavender is painted on the window periph- 
ery. Heating in an air atmosphere to 670 C joins the 
silver surface to the window by the softened glass 
particles adhering to the softened window periphery. 
The silver surface is then plated with copper 0.0007 
in. thick, and the copper tinned with 50-50 lead-tin 
solder. The intermediate copper plate is necessary be- 
cause otherwise the silver would be dissolved in the 
lead-tin solder. Both silver and platinum pastes are 
commercially available. 

The titanium hydride process gives a stronger joint 
than the platinum or silver methods. (3, 4) However, 
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its use requires a vacuum furnace. Nitrocellulose lac- 
quer is added to titanium hydride powder forming a 
paste which is painted onto the cleaned window and 
metal bezel where the soldered joint is desired. A 
ring of 100 per cent lead wire solder is placed at the 
joint, and the assembly heated in a vacuum to 650 C. 
At approximately 500 C the titanium hydride breaks 
down into pure titanium and gaseous hydrogen. 
Watching this soldering operation take place, one can 
almost “see” the hydrogen gas evolve, for the very 
sensitive furnace vacuum gage shows a slight pres- 
sure increase. The titanium bonds chemically to the 
glass, and the molten solder wets the titanium and 
joins the glass to the metal bezel. The soldered joint 
may be stronger than the glass itself. Fig. 4 shows 
that when the brass bezel is torn away from the glass, 
the periphery of the glass is partly pulled away and 
still adheres to the metal. 

Another advantage of the titanium hydride process 
is that it will permit metallizing and soldering to the 
metal bezel in one operation. 

The metal bezel, or window frame, to which the 
metallized glass is directly soldered, is best made of 
brass if the titanium hydride process is used. The 
high heat of metallizing would cause a copper bezel 
to become too soft. 

If the window has a large diameter, the bezel will 
have to perform the function of an expansion joint to 
compensate for the difference in thermal expansion 



















DENSITY AND THERMAL CONDUCTIVITY 
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“Benefits of hermetic sealing are paid 


for by added cost .. . balanced against 
seriousness of failure and severity of 


environment conditions.” 





between glass and metal. The average linear coeffh- 
cient of thermal expansion of borosilicate glass is 
about one-third that of brass, with lime glass having 
about one-half the expansion rate of brass. The ex- 
pansion joint bezel may take the form of a one-con- 
volution bellows, spun from sheet stock. 

The tear seal facilitates opening the sealed instru- 
ment for repair, and operates similarly to the tear seal 
on a tin of coffee. Melting the solder would cause 
excessive heating of the instrument during opening. 
During sealing, a silicone rubber “O” ring can be 
incorporated in the tear seal to block any contamina- 
tion of the instrument by flux fumes and bits of solder. 

The terminal seal which brings electrical power 
through the container, is made up of metal leads in- 
sulated by glass from each other and from the con- 
tainer. The glass-to-metal joint is truly fused, and 
perfectly airtight. These joints are designed to with- 
stand thermal shock tests of dry ice to boiling water. 


Motion Through the Hermetic Seal. Where sealed 
instruments must be adjusted in use, a means of ad- 
mitting motion through the seal is needed. Two 
methods have been described in the literature, a 
bellows-pivoted shaft arrangement, and a wire-flexible 
metal tube system. (5, 6) While they achieve their 
purpose, both methods have limitations. The first 
method may take too much space and be difficult to 
manufacture. The solder joints are near each other 
and require solders of different melting points to avoid 
unsoldering one joint when soldering another. The 
second method will not last long enough or transmit 
enough torque for universal instrument use. However, 


it operates well in specific applications. 

In designs where motion through a true hermetic 
seal is too difficult and costly to achieve, an O-ring 
or other organic material seal can be used where true 
hermetic sealing is not essential. 


Leakage and Leak Testing. Making all soldered 
joints leakfree may be difficult, depending on the 
complexity of instrument design. Since instruments are 
small and joints close together, the heat of soldering 
one joint may unsolder another. Where needed, sol- 
ders of different melting points can be used. For 
example, silver solder with melting point of 630 C, 
pure lead solder which melts at 327 C, and 50-50 lead- 
tin solder melting at 180 C can be used in adjacent 
joints. 

If castings are used as part of the hermetic con- 
tainer their porosity can be sealed before assembly 
by resin impregnating and polymerizing. (7 ) 

By means of electric and magnetic fields the mass 
spectrometer separates ionized gas molecules accord- 
ing to their specific mass, or mass-to-charge ratio. (8) 
Helium is especially suited for use as a tracer, and 
the instrument is adjusted so that it is sensitive only 
to this gas. The mass spectrometer will discover ex- 
tremely minute leaks. 

The leak testing of molecular vacuum gages is illus- 
trated in Fig. 5. After baking off moisture, the her- 
metic containers are piped to a vacuum manifold and 
the mass spectrometer leak detector is introduced into 
the evacuating system. The units on test are explored 
for leaks with a helium jet. Should there be a leak, 
helium passes inside the evacuated instrument con- 
tainer and on to the leak detector which registers an 
audible signal and produces a meter reading propor- 
tional to the rate of leak. Units determined to be free 
of leaks then are filled with the desired dry inert 
atmosphere. If this admosphere is not helium, a small 
amount of helium is added to allow final leak testing. 
The filling tubes are then pinched and solder sealed. 

Leak testing of the complete hermetic container is 
achieved by placing the sealed instrument under a 
bell jar and evacuating the jar. The mass spectrometer 





FIG. 5 (Left)—Leak testing molecular vacuum gages using 
mass spectrometer method. Instrument containers are evac- 
uated and externally explored for leaks with helium jet. 
Helium enters the instrument at a leak and passes to the 
detector. FIG. 6 (Center)—Instrument containers being 
evacuated and filled with helium after being tested for 
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leaks by water immersion. Overhead case is heater which 
slides down over instruments to drive off entrapped mois- 
ture. FIG. 7 (Right)—Leak testing complete instrument 
seal by submerging in water and pulling a vacuum on 
the water surface. Leaks will be shown by bubbles. 
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will warn of helium drawn from the instrument if 
there is a leak. 

In leak testing by water immersion, before the in- 
strument container is filled with inert gas, it is checked 
for leaks by admitting air at 15 psi pressure through 
the filling tube and submerging the instrument in 
water. When the container is shown to be leakfree, 
the instrument is heated to drive off all moisture en- 
trapped on the enclosed surfaces, and the air and 
water vapor are pumped out to less than 200 microns 
absolute pressure. The dry inert gas chosen to be 
the sealed-in atmosphere is admitted to the desired 
pressure and the filling tube is pinched and soldered. 
A production setup for evacuating and filling instru- 
ment containers is shown in Fig. 6. 

The complete instrument seal is then checked for 
leaks by submerging in water and pulling a vacuum on 
the surface of the water, Fig. 7. An initial vacuum of 
29 in. of mercury is drawn for about one minute. The 
water boils and deaerates, and air bubbles entrapped 
on the container exterior are removed. The vacuum is 
then decreased to 27% in., boiling stops, and leaks in 
the instrument seal are shown by bubbles rising to the 
surface of the water. If the container leaks, water will 
enter the instrument when the vacuum is broken to 
remove it. The positive internal pressure of the first 
leak test thus saves instruments by finding most leaks 
without water contamination. 


Gaseous Diffusion Through Solids. Information on 
the diffusion of gases through solids is of interest in 
hermetic sealing for it gives a measure of the ultimate 
degree of perfection attainable in sealing. The as- 
sembled data on permeation is given in the graph, 
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Fig. 8. This chart and the following information are 
reproduced by permission from a paper by Dr. F. J. 
Norton entitled “Diffusion of Gases through Solids,” 
published in the General Electric Review, September, 
1952. 

“Helium and the rare gases do not diffuse through 
any metal. 

“Nitrogen will permeate steel but not copper. Its 
rate through glass is exceedingly low. 

“The lower limits to our ability to measure permea- 
tion, using the mass spectrometer as detection equip- 
ment and measuring means, are values of K’ of 
about 10-13.” ooO0 
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WHEN GASEOUS THYRATRON and rectifier tubes were 
first introduced about 25 years ago, tube sockets were 
usually employed for easy tube replacement. An anal- 
ysis of tube failures during recent years, however, 
shows that sockets have been responsible for over 9 
per cent of the tube failures. Typically, failure starts 
with an increase in resistance at the filament pin 
contact as a result of oxidation and corrosion aided 
by heat flow from the filament. 

In a typical sequence of events subsequent to a 
tube failure, a new tube placed in the socket will at 
first perform normally. After a short time the oxida- 
tion or corrosion present, aided by heat flow trom 
the filament, increases the contact resistance. This fur- 
ther increases the temperature, accelerating the proc- 
ess. Finally the voltage drop lowers the filament volt- 
age enough to bring on cathode failure after a rela- 
tively short life. When another new tube is placed 
in socket the performance is repeated. 

Electrical contact conditions in thyratron sockets are 
unusually severe—heavy current, high operating tem- 
perature, and absence of self-cleaning relative mo- 
tion; yet contact resistance must remain extremely 
low to avoid drop in filament voltage (and emission ) 
and thus shortened tube life. 

Contacts must handle steady-load filament currents 
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of 26 amp plus varying load currents with peaks as 
high as 77 amp. The cathode operates at 875 C, and 
the short large-diameter lead from cathode to tube 
contact pin provides a good heat path to the contact 
spring; increased temperature reduces the strength of 
the contact spring material and thus reduces the 
spring pressure. 

Filament voltage must be maintained at rated value 
within 5 per cent to avoid a reduction in tube life. A 
change in contact resistance of only 0.006 ohms at 
each of the contacts would introduce a voltage drop 
of 30 mv which is half of the allowable tolerance for 
line voltage variation. In normal service there would 
be no occasion for any self-cleaning action that might 
tend to restore good contact. 

Design limitations make it difficult to provide a 
wider margin of safety in spring pressure for sockets. 
If the contact pressure is increased, tube insertion 
forces become too great unless large spring travel and 
larger space is provided. Unless serious sacrifice in 
heating time is acceptable, the variation in allowable 
filament voltage cannot be increased; any higher volt- 
age increases losses and requires a large tube envelope. 

Some time ago a 16-amp tube was introduced rated 
at 160 amp for continuously recurring peak loads. 
Recognizing the limitations of socket contact springs, 
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this tube was designed with flexible cathode leads 
ending in solderless connectors. More recently special 
thyratrons developed for military aircraft have also 
employed flexible leads and solderless connectors, 
and failures due to circuit connections were reduced 
to an insignificant level. Out of many thousand such 
applications only three instances of failure have come 
to light, and in each one it was evident that the nuts 
binding the filament leads had only been set up finger 
tight. 

To evaluate the performance of the solderless termi- 
nating technique, a series of tests were made on two 
sets of 6-amp xenon-filled half-wave rectifiers under 
both continuous and intermittent loads. The two sets 
of tests were the same except for the method of termi- 
nating the leads. One set, right in Fig. 1, had a stand- 
ard A4-81 base which was inserted in a conventional 
plastics socket with silver-plated phosphor bronze 
contacts. The other set, left, had flexible leads made 
of 7x6x0.01 in. nickel-clad copper conductor termi- 
nated by standard No. 10 closed-back Hylugs. Per- 
formance was evaluated by measuring temperature 
rise, voltage drop at the contacts, and contact pressure. 

Tubes were mounted as shown in Fig. 2 to simulate 
usual mounting conditions. Filament leads terminated 
with solderless lugs (left) were brought to a small 
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Conventional socket mounting is used for 
control circuit tubes (below) where currents 
are small enough to be readily handled by 
spring contacts. 


terminal block and held with 10-32 screws pulled up 
under 25 in.-lb torque. For the socket-mounted tube, 
transformer leads were soldered directly to the socket 
terminal. Tubes were mounted on 7% in. centers. Tests 
were made in both continuous and intermittent loads. 
For intermittent loading the power was applied for 
40 min, and cut off for 20 min—a sufficient time idle 
to bring the tubes back to ambient temperature. 

Temperature measurements were made at five 
points: anode cap, envelope, base, contact spring and 
lead. For the solderless connector an additional meas- 
urement was made on the pressure terminals at the 
terminal block. A millivoltmeter was used to measure 
the voltage drop across the socket contacts, and also 
from the solderless terminal to the filament for the 
flexible lead connection. 

Contact pressure in the molded socket was measured 
by the lever system shown in Fig. 3, with the tube 
inserted in the socket. The ends of the extended arms 
were inserted between the springs while force was 
applied by a tensile testing machine. Force was meas- 
ured where a shim 0.002 in. thick could be inserted 
between the contact and tube pin. 


Continuous Load Tests. Temperature rise at the 
anode cap and envelope was about 140 C and little 
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Testing Setup for 


(left) as compared with a spring-pin 
socket (right) temperature rise was meas- 
ured under a continuous full load test 
300 hours, and then under 1000 cy- 
of intermittent loading. Thermo- 


solderless lug on tube at left and on the 
contact spring on tube at right. 


FIG. 2—Voltage drop was measured by 
a millivoltmeter connected across lead 
and lug on tube at left, and across 
spring contact in the socket at right. 
Tubes were each operated at full 6.4 
amp load. 
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affected by time for either method of termination. 
Contact spring temperature rise was about 60 C, in- 
creasing gradually about 5 C in 300 hr; temperature 
rise at the solderless terminal was about 35 C and 
showed no significant change with time up to 350 
hours. Tube base temperature rise for the socket- 
mounted tube was nearly twice as much as for the 
solderless terminal, and showed a tendency to increase 
as the contact spring temperature went up. 

Voltage drop in the anode lead carrying the load 
current was higher, of course, than for the lead carry- 
ing only filament current. Drop across each of the flex- 
ible leads was about 26 mv and 52 mv and exhibited 
no tendency to increase with time. For the pin-type 
tube voltage drops varied considerably and erratically, 
showing a definite tendency to increase with time. 
Starting values of 22 and 55 mv increased to about 
42 and 60 mv in 300 hr. 

Spring contact pressure in sockets with a tube in 
place was 7.5 lb at the beginning of the test. Pres- 
sure dropped to 3.85 Ib during the 300-hr continuous 
test, accounting for the tendency of the voltage drop 
and temperature rise to increase. 


Intermittent Load Tests. Temperature rise at the 
anode cap was about 135 C for both tubes, but the 
envelope and tube base for the tube with flexible leads 
both showed 25 C less temperature rise than for the 
pin-type tube. Contact spring temperature varied by 
15 to 20 per cent during 1000 load cycles but did not 
show any clearly marked tendency to increase. 

Voltage drop for the flexible leads showed a small 
consistent tendency to increase, in the order of 8 to 
10 per cent. During the same time the pin-type tube 
showed large and erratic variations in voltage drop. 
Variations in temperature rise followed rather closely 
these erratic variations in voltage drop. 

Drop in spring contact pressure was somewhat less 
tor the continuous test, dropping from about 8 lb at 
the start to an average of 4.6 lb after 1000 load cycles. 

Results of both continuous and intermittent tests 
show that the tubes with flexible leads and solderless 
connectors run cooler than socket-mounted tubes. 
Temperature rise measured at the tube base was less 
by 25 C and performance was far more consistent. 

Users have offered some resistance to a change over 
to flexible leads instead of socket mounting because 
of the increased time required in changing tubes, and 
the need for tools to tighten the connection. Experi- 
ence with returned tubes indicates, however, that this 
may be an advantage. Tests on tubes replaced as 
defective have consistently shown a substantial pro- 
portion that will pass ail new-tube tests. When trouble 
is encountered and tubes are the easiest components 
to change, the first aproach all too often is to replace 
all tubes and see if that corrects the trouble. Bolted 
connections offer an incentive to locate the trouble 
by other means than indiscriminate tube replacement. 

The use of flexible leads and mounting brackets as 
shown in Fig. 4, provides greater lattitude in placing 
the tubes in the equipment. Less space is occupied 
and no additional space is needed for insertion and 
removal of tubes. Better heat dissipation is obtained 
through the bracket than with a socket, and perform- 


ma omMm 


ance is more consis ent. Www 


MARCH 1954 





FIG. 4—Bracket mounting instead of sockets 
provides better heat dissipation, adds latitude in 
positioning tubes, and eliminates space needed 
for removal of tubes from sockets. 


Bibliography—Solderless Connectors 


IN A CONTINUING EDITORIAL PROGRAM reporting on significant 
developments in the common problem of wire terminations, the 
following articles have been presented in recent issues of 
ELECTRICAL MANUFACTURING. 


How to Select Terminal Tooling, August 1950, page 100. 
Methods of installing terminals must be considered in de- 
signing the wiring and specifying the terminal to obtain 
the required performance at lowest cost. 

Grounding Shielded Cable, December 1952, page 128. Short 
article describes six methods, including a crimped ferrule. 
Termination of Aluminum Conductors, March 1953, page 156. 
Methods of applying indented connectors on aluminum to 

avoid loss of contact pressure through creep. 


Wrapped Lead Makes Solderless Connector, June 1953, page 
150. Hand tool wraps stripped lead around rectangular 
terminal under high tension; mechanized joint costs less, 
takes less space. 

Taper Connectors, August 1953, page 143. New technique 
eliminates terminal screws or soldering for removable con- 
nections in low-current circuits. 


Solderless Assembly with Cellular Units, September 1953, page 
139. System of circuit elements combined with a_printed- 
circuit base to simplify automatic assembly. 

Solderless Lugs for Industrial Batteries, September 1953, page 
161. Solderless type replaced burned or bolted connections 
giving increased corrosion resistance and lower cost. 


New Functions for Wire Terminals, October 1953, page 136. 
Eleven specific examples showing effective combination of 
wire termination with other structural functions to improve 
performance and reduce cost. 


Machine Termination of Tinsel Cord, December 1953, page 
144. Strip-fed insulation-piercing terminals and automatic 
tooling improved quality and also reduced cost. 

Wiring of Switchgear, February 1954, page 93. How stranded 
conductors and crimped terminals have contributed to re- 
liability of switchgear through reduced deterioration under 
corrosive atmospheres. 
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STAFF-RESEARCHED REPORT 


Human 


Kngineering 


In Control Systems 


The man-machine relationship persists in all control systems, 


including the completely automatized. The capabilities and 


limitations of the human component have to be designed into 


overall systems operation, systems performance, and even systems 


maintenance. Fundamental human-engineering principles and 


considerations are reviewed and case histories presented. 


Alex. E. Javitz, Special Features Editor 


AN EARLIER ARTICLE (1)* has already introduced the 
basic physiological and psychological considerations 
in the design of man-machine systems. Related prac- 
tical examples covered the design of instrument dials 
and other displays; of switches, knobs, handles and 
levers; of integrated control panels. A subsequent 
article discussed some implications of the effect of 
military work in the field of civilian product de- 
sign. (2) In the discussion that follows certain areas 
of the subject will be amplified. There will be, in 
particular, an emphasis on the close-knit relationship 
between human engineering and automaticity. 

The perceptual and response mechanisms of the 
operator are in effect component elements that should 
be evaluated, stated, and designed into the end prod- 


*Italic numerals in parentheses apply to cited references at end of article. 
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uct concurrently with the design of the electrical, 
electronic and mechanical elements. This is true not 
only in relation to discrete classes of products, such 
as machine tools, or household clotheswashers, or 
laboratory instruments. It is equally true of the most 
complex man-machine systems, even of the automatic- 
production systems popularly known as the “auto- 
matic factory.” 

Human engineers adopt a position (3) that empha- 
sizes the importance of the human operator by rede- 
fining complex instruments as man-machine systems 
in which humans interact with mechanisms and the 
overall outputs are viewed as man-machine system 
performances. Operators thus become integral parts 
of such complex systems as radar, sonar, and com- 
munications networks. The overall performance of the 
system therefore is determined, in part, by the char- 
acteristics of the human element. 
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Note here the use of the word “performance.” This 
is one of the key words in a broader and deeper ap- 
preciation of human engineering in design. The human 
element goes beyond systems operations to include 
systems performance and systems maintenance. The 
completely automatic system brings within its orbit 
“systems programming.” In all instances, fundamental 
human abilities have to be exploited and human fail- 
ings have to be compromised or complemented. 

It should become clear that human engineering and 
automaticity are far from being mutually exclusive. 
Whatever opinion exists in this direction, is based on 
some fallacious thinking. Because automaticity re- 
duces the human element quantitatively, therefore, it 
is argued, the human-engineering considerations are 
also reduced to a comparable extent. But human- 
engineering factors are not to be appraised quantita- 
tively, but qualitatively. Though automaticity may re- 
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Human-Engineered 
Light Weight 


In a pending survey 
of designers of 
electrically energized 
equipment some 32 per 
cent of those replying 
said that a reduction 

in weight of their 

product was made 

\ necessary by human 


to make the product 
| easier and more efficient 
to use or operate. 
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Proper position for controls on console panel is 
designed with the help of translucent drawings based 
on scientifically determined body dimensions of 
“Big,” “Average,” and “Little” operators. (For ad- 
ditional details showing how such anthropometric 
data are used at Electric Boat Division, General 
Dynamics Corp., see page 111). 


duce the number of people involved, the importance 
of human performance may not necessarily be re- 
duced; and in fact it may even be increased. 

For one thing, the psychological and physiological 
stresses on the human elements (decisions and _ re- 
sponses ) in an automatic production system are vastly 
more powerful. One man charged with monitoring a 
complex visual control board carries within him the 
equivalent response responsibility of perhaps a dozen 
men in a conventional system. The human factors im- 
posed on an operator who is responsible, say, for pro- 
gramming an automatic operation onto magnetic tapes 
are far more complex and intense than those that de- 
volve on an operator who is merely required to push 
a starting button. 

Before we can design the most efficient man- 
machine combinations that are superior to the exist- 
ing machines, and that incorporate all varieties of 
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engineering considerations— 








Table I—Research Techniques and 


Considerations in Human-Engineering Design” 


A. Collection of performance data under actual task 
conditions 


1. Measurement of actual performance: Time- 
study samples (stop watch, motion camera, 
automatic recorders, etc.); Operating records. 


Measurement of performance elements: Stand- 
ard motion-time data of elemental times—time- 
study samples; Activity analysis; Communica- 
tions studies. 

3. Synthesis of overall performance expectations 
from elemental performance data: Use of sys- 
tems analysis techniques; Application of mathe- 
matical models. 

B. Collection of laboratory performance data 


1. Use of full-scale mock-ups: Actual equipment, 
wooden models, etc.; Simulated equipment for 
studying performance characteristics. 

2. Paper-and-pencil studies: Advantages and dis- 
advantages; Dangers in extrapolating results. 

:. Collection of miscellaneous data of design interest 

1. Interviews with prospective users: Opinion 
data; Dangers and possible advantages in using 
opinion data as basis for design. 

2. Small-scale physical models: Usefulness for per- 
spective and layout work. 


* Source: Herbert H. Jacobs, Dunlap and Associates (5) 


automaticity and programming facilities, the design 
engineers will have to face up to the human element 
and to the place that human engineering demands in 
the design program. A whole series of man-machine 
problems are open for investigation. Here are some of 
such problems, as recently suggested by Chapanis: (4) 

In what sense is man superior to contemporary ma- 
chines, and vice versa? What should man’s role be in 
complex man-machine systems and in the “automatic 
factory” of the future? Should he be simply a monitor? 
If so, how can we simplify machine displays for easy 
monitoring? Should a man be used as an integrator of 
sensing mechanisms? Should he be in a position to 
exercise “executive” decisions? 

Machines designed for automatic-production sys- 
tems will have to carry a severe burden of maintenance 
needs to a far greater extent than conventional ma- 
chines. The critical importance of maintenance will 
be indissoluble from the overall critical needs of sys- 
tems design. Maintenance men will be required to 
watch and perhaps service automatic production sys- 
tems several hundred feet in length and bare of human 
operators. The requirements for human engineering 
will be tough and exacting. | 

As machines and operations become increasingly 
more automatized, the ambient conditions in which 
the machines and machine systems operate become 
increasingly a design consideration. Engineers are of 
course already trained to evaluate and consider such 
ambient conditions as may affect the inanimate ele- 
ments of the machine, for example, the effects of tem- 
perature and humidity on the electrical insulation. It 
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becomes obvious then that the ambient conditions 
that affect the efficiency and performance of the 
human operator comprise an equally important and 
valid consideration. We must thus consider the work- 
ing environment. It is necessary to determine as ac- 
curately as possible the conditions of temperature and 
humidity; noise; vibration; illumination; and_ other 
environmental factors that may apply in such geo- 
graphical or functional areas where the equipment 
is likely to be operated. 

It is logical to proceed a step further where the de- 
sign of complete automatic-production systems is con- 
cerned. Here, it is quite conceivable that the machine 
designers will also have to assume responsibility for 
designing the environment as well. In other words, the 
ambient acoustics, lighting, ventilation, work areas, 
etc., will be a human-engineering design task inte- 
grated with the design of the equipment itself. 

Automatic equipment will also have to be designed 
so that it can be easily moved and installed. Some 
highly automatized equipment has already been de- 
fectively designed in this respect. For example, ex- 
cessive streamlining has made it impossible to attach 
crane hooks. 

Automaticity of course goes beyond the huge and 
complex production systems. Consider, for example, 
the automatic devices developed for domestic use- 
our automatic clotheswashers, toasters, oil burners, 
ranges, and so on. There’s probably no other field of 
product design where human engineering is more 
badly needed. How well does the average operator 
(the housewife and frequently even her husband ) 
understand the controls? How easily can the equip- 
ment be serviced? 

Human-engineering considerations, it should be 
noted at this point, cut across all types of products, 
from a tiny hearing aid to the complex automatic- 
production systems we have just discussed. Take the 
effect of vibration for example. This could be critical 
in the design of clotheswashers, in heavy machinery 
such as saw-mill equipment, in special instruments 
such as ultrasonic devices, in tools such as portable 
drills. 


The overall influence of human engineering on 
equipments and their controls extends into three 
directions: 

l. Direct, as designed, for example, into appliances, 

medical equipment, other equipments or prod- 
ucts that are directly operated by the end user; 


Indirect, that is human-engineered controls built 
into production machines, such as machine tools, 
also controls and operational sequences built 
into automatic production systems; 


Lo 


3. “Facility” type of controls built into aircraft con- 
trol panels, power plant installations, and the like. 


Proper human engineering must be a team opera- 
tion in which specialists in psychology, anthropo- 
metrics and other relevant fields share the design 
responsibility with design engineers in various cate- 
gories—electrical, mechanical, electronic, and others, 
also with industrial designers. Specialists are needed, 
for instance, to develop the methods for obtaining 
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anthropometric data to be used, say, in the design 
of a display-control desk-type console or workspace 
in a machine tool. (A practical example of the ap- 
plication of anthropometric data as used in the design 
of control units by the Electric Boat Company, Gen- 
eral Dynamics Corp., is described in an appendix 
to this article, beginning on page 111. See also illus- 
tration on page 101.) 


Research methods in human engineering provide 
another aspect of cooperation with spécialists. As in 
other phases of design engineering, the role of re- 
search is to develop working design data. Techniques, 
however, require specialized knowledge and experi- 
ence. Here again, the aid and guidance of specialists 
are necessary. The design engineer, however, if he 
is to function as an informed member of the design 
team, should acquire a knowledge of the fundamentals 
involved. The appended checklist (Table I) of re- 
search techniques in human engineering will indicate 
some of these fundamentals. 


Without going again into the details of physio- 
logical and psychological considerations (1) that are 
inherent in the design of man-machine systems, it still 
would be helpful to reiterate that the two basic con- 
siderations concerning inputs to the human operator 
are sensation and perception. (5) In relation to the 
design of displays and controls the sensations of vision, 
hearing, and muscle position (kinesthesis) are the 
most important. Touch, balance, smell and taste may 
have to be considered under certain conditions. The 
attributes of sensation are quality, intensity, extensity 
(reflecting the degree of precision), and duration. 
Perception is the patterning, or the organization, of 
sensations. It brings in the factors of attention, group- 
ing, three-dimensional space, fatigue, experience, il- 
lusion, and sensory interactions. As an_ illustration, 
the displays on a control panel should be so placed 
that the pattern of visual sensations falls within the 
focus of the operator's attention. 


Characteristics of sensation and perception impor- 
tant to design are (1) Probability of detection of a 
signal (response by operator to a stimulus); (2) the 
lowest level of intensity at which a stimulus arouses 
a response; (3) the “just noticeable difference in the 
sensation” (abbreviated as JND); and (4) the degree 
of selective attention. 

Engineering design can utilize, for example, the 
JND data to determine factors of safety. To illustrate, 
a value of say 10 « JND or 20 & JND can be indi- 
cated for stated equipment and conditions of opera- 
tion and performance. In fact, the entire closed-loop 
servo concept of the man-machine system is a restate- 
ment of the sequence used by psychologists to de- 
scribe human behavior: (1) Stimulus; (2) Sensation; 
(3) Perception and Integration; (4) Response. 


On the practical design level the considerations of 
sensation and perception have their most direct in- 
fluence on the design of information displays. These 
have been described as “the cues for the sensory link 
between the man and his machine.” In general, they 
may be grouped into three types: 

(Continued on the following page) 
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DIRECT-READING COUNTERS have been 
found to increase accuracy and speed. 
These two illustrations show appli- 
cation in the design of indicators for 
machine tools. Top, is a common 
type consisting of a steel circular disk 
subdivided by engraved lines. Small- 
est division on the scale corresponds 
to 0.001 in. of linear travel of the 
tool; a complete revolution of dial 
corresponds to 0.125 in. of linear 
travel. For movements greater than 
0.125 in. the operator is first required 
to read off initial and final settings 
and convert complete revolutions of 
the dial. The mental processes call 
for addition, subtraction, and mul- 
tiplication. Though these are simple, 
time is consumed and a_ possibility 
for error exists. To overcome the 
defect of this indicator, an experi- 
mental dial-counter indicator has been 
developed as shown in the illustra- 
tion at bottom. Use of this dial- 
counter indicator reduced time and 
errors to a considerable’ degree. 


Source: Chapanis (4) and Gibbs (8) 
PT rres 





Machine-Tool Dial-Counter 
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Airborne Radar Control 


AN AIR INTERCEPT RADAR PANEL is redesigned for 
improved location of controls and for simplified 
sequencing of operator movements. Evaluation 
criteria and recommendations for design are or- 
ganized in terms of instrument characteristics 
and functions, operational use, user comments, 
and research findings. The data given here are 
based on a paper by Dr. Harry Older, Psycholog- 
ical Research Associates, before a Human Engi- 
neering Conference at the Naval Research Labora- 
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(BEFORE)-X-7-48 CONTROL PANEL AND 
SEQUENCE OF MOVEMENTS 


tory, Washington, D. C., October 15-16, 1953. (7) 
The report itself was an illustration of a method 
used by PRA to present the results of human-engi- 
neering research to design engineers. (The radar 
panel discussed here is hypothetical owing to mili- 
tary security reasons. It represents however a 
composite of actual design problems.) 

To arrive at final recommendations, the first 
step is the preparation of an evaluation report in 
which each of the controls is rated in terms of 17 
criteria. Recommendations for changes may be 
given as (a) Change questionable; (b) Change 
might be considered; (c) Change probably 
needed; or (d) Change strongly recommended. An 
evaluation chart prepared on this basis for the 
computer switches in the hypothetical panel would 
read as follows: 


Recommendation 
Evaluation criteria for design change 
Appropriateness of 
type for function 
Adequacy of 
discrimination cues 
Appropriateness of size 
Adequacy of surrounding 
space 


Might be considered 


Strongly recommended 
Might be considered 











Probably needed 


Pesition for speed of use Might be considered 


Postion for clearance 
over, around it Strongly recommended 
Position for sureness 


of use Probably needed 







The diagram shown above gives the original ar- 
rangement of the control panel. The proposed 
modification is shown on the page opposite. The 
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. Check or “on-off” (to show presence or absence 
of something; to indicate proper or improper 
functioning). 


Lo 


Qualitative or directional (to show relationships; 
to indicate not only function-disfunction, but 
also direction of error ). 


3. Quantitative (to display precise numerical in- 
formation). 


In designing a system of displays, the human-engi- 
neering design team has to weigh the relative value 
of the various sense modalities available for present- 
ing information. Should the displays be visual? Audi- 
tory? Tactile? What is the relative effectiveness in 
terms of reaction time? Is the usual emphasis on 
visual displays justified in the specific design being 
investigated? Do we try to restrain the common tend- 
ency to overdesign—the placing of too much informa- 
tion on the indicator? If auditory cues are to be used, 
it is important to keep in mind that the purpose is 
communication. The design of the auditory signal 
should be such as to preclude overloading or masking 
other signals. Auditory signals should not be of such 
intensity as to startle the operator and so _ inhibit 
reaction. 

An information display is not only a problem of 
sensation, but also of perception. Information must be 
perceived, interpreted, and used. It follows that sim- 
plicity, familiarity and realism all contribute to the 
ease of using the display. However, it is recognized 
that instruments that require precise reading may be 
complex. 


The designs of dials and counters, of coordinate 
display systems, warning signals and lights bring in a 
host of problems. A good deal of literature has been 
published with many research findings and recom- 
mendations. As in all similar cases, the experts differ, 
but the following “do-and-don’ts” will be helpful: 


1. Dial shape and number of revolutions of counters 
should be functionally determined. Different shapes of 
dials on one display are sometimes desirable, but they 
should be compatible to the function; for example, a 
vertical dial for an up-and-down indicator. 


2. The number and spacing of scale markings ulti- 
mately determine dial size. 


3. Pointers should be as simple as possible. For com- 
plex relationships, a pictorial representation may be 
the most useful. In pictorial displays, realism is an 
important adjunct, although how much realism is 
hard to establish. A good example is the “fixed- 
horizon” indicator used in aircraft where the pointer 
indicates airplane roll. 


4. In the arrangement of dials and counters, suitable 
alignment or patterning of normal operating ranges 
serves to increase speed of check reading of many 
instruments. Standardize the shape, scale and location 
of indicators. 


5. In coordinate display systems, the polar coordi- 
nates are best when spatial relationships and relative 
motion are involved, for example where a warning 
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position (as on a radar scope ) has to be sensed quickly 
for immediate action. But rectangular coordinates are 
considered superior where simple numerical relation- 
ships are displayed or where the information has to 
be conveyed to others. 


6. Intervals of markings should be in multiples of 
ten. Decimal points should be avoided since they 
complicate scale. Excessive graduation marks do not 
improve accuracy (a common fallacy). 


7. The use of auxiliary cues in reading displays is 
a matter of design compromise. Counters and cursors 
increase accuracy, but may consume more time. 
Auditory signals increase speed of detection but add 
a complexity. 


8. Lights and auditory signals can be used as warn- 
ing devices to advantage. Auditory signals in fact 
may have more attention value than lights. The mean- 
ing of such signals, however, as applied to a specific 
situation, must be learned, since they may not be as 
commonly associated with conventional meanings as 
certain words and colored lights. 


9. The legibility of numbers, letters and symbols is 
a subject unto itself. Three main factors affect legi- 
bility: Design; Illumination; and Angle of Viewing. 
The first brings the considerations of size, style of 
character, and color. The second brings the use of 
Hoodlighting, edge lighting, transillumination, reflec- 
torization, and illumination of dials. As to the angle 
of viewing, it has been shown that the legibility of 
figures is reduced by angular displacement when flood- 
lit; parallax produced by angular displacement causes 
errors in interpretation; and covered instruments act 
as reflectors. 


10.‘Experiments on the disappearance of signals 
as a function of their displacement from the line of 
vision have produced the following data: Words dis- 
appear within 5 to 10 deg of the direct line of vision; 
symbols within 5 to 30 deg; color within 30 to 60 deg; 
while lights (depending on brightness) remain within 
90 deg or more of the direct line of vision. 


The design consideration in the proper design of 
controls (switches, pushbuttons, levers, knobs, etc. ) 
break down into two major groups: (1) functional 
criteria (what we expect the controls to do) and (2) 
performance criteria (speed, accuracy and freedom 
from making mistakes). The controls themselves, in 
structure and operation, also break down into two 
major classes: (1) Discrete, or aided-positioning con- 
trols; and (2) Continuous Adjustment, or unaided- 
positioning controls. The discrete type (pushbuttons, 
rotary selector switches, toggle switches, etc.) is 
probably the most generally encountered. Push-pull, 
flick, left-right, up-down, clockwise and counter-clock- 
wise operations are typical of this class. 

Push-type controls offer these advantages: They 
provide rapid touch-control action (touch types are 
generally the fastest controls); they are easy to code; 
and they save space. On the negative side is the fact 
that they are susceptible to inadvertent action; and 
they often require elaborate relay circuits. Flush 
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Airborne Radar Control 


rearrangement has simplified the sequence of 
movements and improves the possibilities for ac- 
curacy and speed. The original two 3-position 
switches located left of the center have been re- 
designed into one 5-position switch located in 
the upper lefthand corner of the panel. The five 
required functions for the computer switches are 
now handled by the one 5-position switch. 

The corner location for this switch is also an 
advantage. In the previous location the switches 
were actually in the way, unnecessarily accessible 
although never used in haste nor in an emergency. 
For example, they were always in the movement 
path of the pilots reaching frequently for other 
controls; as a result occasionally either or both 
would be inadvertently flipped. The single switch 
is also easier to use when pilots wear heavy gloves. 
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(AFTER)-X-7-4B PROPOSED MODIFICATION OF 
CONTROL PANEL AND SEQUENCE OF MOVEMENTS 


Human-Engineering 
Design Facility 


THE HUMAN FACTORS pivision, U. S. Navy Elec- 
tronics Laboratory, San Diego, Calif., has some 
six or seven years of experience in assisting de- 
sign engineers with human-engineering problems. 
In this work it became evident that to a consider- 
able extent engineers were compelled to use stand- 
ard components readily available through regular 
supply channels. Such items included meters, dials, 
control knobs, lighting devices, and counters. The 
NEL human engineers were thus able to point out 
to the design engineers certain human-engineering 
defects or shortcomings where ever they existed 
in some of the commercially available “hardware,” 
(Continued on the following page) 
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Human-Engineering Design Facility 


and to make specific recommendations, as for ex- 
ample pointing out that the dial on one instru- 
ment face was easier to read than on another. 

This practical approach made the design engi- 
neers both more interested in, and receptive to, 
human-engineering thinking in overall design 
terms. A design engineer would start off by seek- 
ing advice only on the selection of standard com- 
ponents, but would eventually come to the human 
engineers for advice and consultation on the big 
and important equipment design problems. The 
specific organization of the Human-Engineering 
Design Facility is described as follows by Wesley 
E. Woodson, NEL Human Factors Division: 

1. Working Samples of “Hardware” and Mate- 
rials. These samples may be merely stock items 
that the engineer can pick up and _ examine; 
mounted displays of items which can be seen in 
actual operation; or special illustrated brochures 
showing definite applications of a product. Many 
manufacturing companies have contributed indi- 
vidual samples or sample display boards. 

2. Literature and Price Lists. An up-to-date file 
on as many items as possible so that the engineer 
ean actually get ordering information on an item 
that he has seen displayed. 

3. Military Specifications. A file of pertinent 
military specifications where they affect the mate- 
rials used by a human operator. In some instances, 
the engineer is unaware that certain human factors 
enter into the specification of a design and that 
his equipment development may not meet accept- 
ance tests without this consideration. 

1. Lighting Techniques. Sample panels which 
demonstrate edge- and back-lighting techniques as 
well as various levels of flood and ambient illumi- 
nation. These displays usually encompass panel 
finishes and colors. 

5. Special Visual Displays. Sample dials show- 
ing size relationships for numerals and indices; 
engraving samples showing the effects of different 
engraving sizes, depths and angle of cutting tool. 
New developments in photosensitive glass and 
electro-luminescent glass. Sample uses of different 
types of plastics (opaque, transluscent, transpar- 
ent and fluorescent); special treatments such as 
antiglare coating, and etching; special labeling 
techniques for flat or uneven surfaces, tapes, decals, 
metal plates, stampings, etc.; sample instrument 
faces and panels which demonstrate panel finishes 
vs types of panel markings (engraving filled and 
unfilled, special paints such as phosphorescent, 
and silk screen). Samples of special displays de- 
veloped at NEL are included when they have uni- 
versal application for other equipments. 

6. Miscellaneous. Many other items that are dif- 
ficult to put into any special category, for example 
a telephone handset model that was developed for 
a military contractor; a high-speed counter read- 
out display; acoustic materials for module con- 
truction; glass fiber plastics for shaping consoles. 

OOo 


Electronic Console 


CONTROL PANEL on electronic console designed for 
classified military equipment contained nine 
switches related to nine different control knobs. 
Arrangement on panel appeared to be random 
without any logical relation. Redesign problem was 
to rearrange the switches for optimum operational 
efficiency and performance accuracy in accordance 
with incidence of use and functional sequencing of 
operation. Analysis of the problem and its ullti- 
mate solution by Dunlap and Associates, consult- 
ing human engineers, who handled this project, 
were as follows: 


(Continued on the opposite paze) 
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mounting, or suitable guard provision, however, may 
minimize inadvertent use. 

Flick-type controls (such as toggle switches) offer 
the following advantages: Good tactical cues of posi- 
tion; require no relays; space economy compared with 
equivalent pushbuttons. Disadvantages are these: not 
easily coded; require precise location discrimination; 
limited to not more than two or three positions; sub- 
ject to accidental operation. 

Rotary selector switches are well adapted to mul- 





Table 1l—Checklist of Working Principles 


of Human Engineering for 


Optimum Equipment Design* 


1. Delay time and oscillatory variations in systems 
should be minimal. 


2. Information should be presented with a minimum 


of ambiguity and a maximum of clarity for rapid, 
accurate reading. 

3 Only the information essential for a given action 
should be presented. 


1. The integrative-interpretative link should be auto- 
matized to the maximum. 


Jt 


The essential information should be given in such 
position and at such times that the operator has 
sufficient preparation time to execute the required 
action. 


6. Only one action pattern should be provided to 
produce a given eftect. 


7. A minimal number of controls or adjustments 
should be required during the operation. 


8. The direction of control motions should have the 
greatest possible degree of compatability with 
the effect produced. 


9. The most frequently operated controls should be 
the most accessible. 


10. All instrument information related to a given 
phase of information should be presented within 
a single visual area. 

11. Control knobs and switches within a given reach 
area should be shape-coded by function. 


The use of displays coded both as to shape and 
color should be made only up to the point where 
the displays do not become confusing. Overcod- 
ing should be avoided. 


13. Controls should be positioned in such a way that 
they impose the least strain on the operator, 
consistent with the degree of accuracy and speed 
required. 


14. Maximum accuracy and speed of interpretation 
and operation of controls should be obtainable 
under ambient operating conditions (light, vibra- 
tion, temperature, pressure, acceleration ). 


15. The system should conform adequately to the 
anthropometric measurements of the operators. 


16. The system should reflect the major preferences 
of experimental operators, particularly where re- 
search-determined specifications are lacking or 
are ambiguous. 


17. Control system should not interfere with the safe 
operation of the overall equipment system. 


* Based on paper by Dr. F. K. Berrien, Institute for Research in 
Human Relations, presented at the Human Engineering Conference, 
Naval Research Laboratory, Washington, D. C., October 15-16, 1953. 
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tiple positioning; do not require relays; are the least 
susceptible to inadvertent operation (since detents are 
introduced); provide good space economy. On the 
minus side, the rotary selector switches are the slowest 
of all three types described here; require accurate 
control positions; and need precise discrimination of 
settings (both tactual and vision). 

Continuous-adjustment controls are generally of the 
unaided positioning type, such as a continuously vari- 
able volume control and are used for such tasks as 
tracking, set-up and adjustment controls, and for co- 
incidence-positioning controls. Selection and design 
are determined by advantages and disadvantages of 
each type for specific control tasks. 

Overall design consideration in the proper design 
of controls bring in such human-engineering factors 
as the operating position of the operator, body member 
employed, type of control action, distance of move- 
ment and degree of flexion. The consistency of direc- 
tion of control movement with function is another 
consideration. (A toggle-switch, for instance, should 
move upward for “Go” or “On,” and down for “Off” 
or “Stop.” A seemingly simple principle, but frequently 
violated.) Still other considerations include the rela- 
tionship between amplitude of control and indicator 
movement; control size and range of displacement; 
friction: inertia; control transmission characteristics; 
control coding. 

In considering the effect of friction, for example, the 
maximum, minimum and optimum control forces to 
be applied have to be determined. The physical capa- 
bilities of the weakest available operator have to be 
considered. Feedback has to be provided. “Coulomb” 
friction (which is independent of rate) is generally 
undesirable. Viscous friction (which is proportional to 
the rate of control movement) is actually beneficial 
since it tends to stop the control in motion; the damp- 
ing may allow the operator to detect small variations 
in the load; it may help to counteract overshooting. 


Color coding is a particularly interesting phase of 
the subject. Color, size, shape, as well as color plus 
shape provide the accepted means for coding. Size 
coding may be absolute or relative. In the latter in- 
stance, operator memory is needed. Color-coded con- 
trols are considered the easiest to discriminate when 
seen by the operator. Six, possibly eight, colors are 
the maximum number that can be effectively used. 
If more are used the problem of operator discrimina- 
tion arises. Fewer errors have been found with the 
use of combined color-and-shape-coded controls. Loca- 
tion “coding” provides the best means for selection 
of a control when the operator cannot see it. Shape 
coding and size coding are also used in the same 
circumstance, with shape coding considered better. 

The growth of complex man-machine systems calls 
for increasing grouping of information displays and 
controls on instrument panels of all types. Human 
engineering plays a basic part in the proper design 
of related units. The case histories included with this 
discussion provide excellent examples of properly 
related designs. Criteria for good panel design were 
summarized in the earlier article already cited. (1) 

The checklist (Table Il) of human-engineering 
working principles presented here in tabular form 
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Electronic Console 


BEFORE 








AFTER 


1. Isolation of problem by means of observations 
during actual operation of the console led to these 
conclusions: 

a. Operator made errors both in operation of 
console as a whole and specifically in work- 
ing the proper switches. 

b. Operator showed hesitancy and “blocks” in 
switching sequence. 

c. Operator used excessive head and upper body 
movements in locating proper switches. 

It will be noted that operator reactions under 
(b) and (c) could result in excessive operation 
time. 

2. Solution of problem was undertaken in two 
steps: 

a. Job analyses or an analysis of the operation 
as a whole to determine what accomplishment 
was being attempted with this electronic con- 
sole. From this analysis it was possible to 
set the time and error or accuracy criteria 
(the tolerance limits). 

b. An activity analysis of the operators to de- 
termine the frequency with which the various 
switches were used, the various sequences of 
switching operations, and what operators 
considered as “natural” movements. The latter 
were determined through the operator’s di- 
rection of attention and the direction and 
nature of the searching movements made to 
locate the proper switches. 

3. Recommendations were carried out as fol- 

lows: 

a. The control knobs that were activated by the 
switches were rearranged according to use- 


(Continued on the following page) 
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Electronic Console 
frequency and their sequence of operation. 

b. The switches were rearranged to correspond 
to this recommendation. (This called for a 
compromise between frequency of use and 
sequence of use. For example, switch and 
control C might have been used more fre- 
quently than switch A, but it was most often 
used as the third in a sequence of switch- 
control operation. The sequence received the 
heavier weight in the rearranged position.) 

ec. The control knobs and switches were labeled 
according to a mnemonic, easily learned and 
remembered code. (Note “GUN,” “PAT,” 
“HEM” in the “AFTER” diagram.) 

d. The entire switch-control panel was reposi- 
tioned to bring it closer to the operator’s line 
of sight and “natural” reaching movements. 

The recommended modifications were based on 
the job being attempted with the console and on 
the operator-equipment functions required to ac- 
complish this job. This approach is not materially 
different from the approach to other, either more 
or less complex, man-machine relationships. It is 
an example of the following basic steps: 

a. Determination of the job being attempted. 

b. Determination of the functions that are re- 
quired to accomplish this task. 

ce. Determination of the requirements, both for 
man and machine, necessary to perform these 
functions. 

There was no opportunity to validate these rec- 
ommendations with an operating piece of equip- 
ment. A mock-up of the equipment, however, 
which incorporated these recommendations was 
observed. Several potential operators were given 
a chance to sit at the mock-up, see it, and go 
through the operation with it. It was their opinion 
that the rearrangement was for the better and that 
they would prefer the new to the original design. 
This after all, is one important validation criterion. 


Ooo 
Tester 


Vibration-Effect 


* $s, 





To STUDY THE EFFECT of vibration on humans, the 
Naval Research Laboratory, in cooperation with 
the Naval Medical Research Institute, has com- 
pleted the construction, calibration and testing 
of a special machine that will be used to study 
the physiological and psychological responses of 
the human body to various vibration conditions. 
The information developed from such studies will 
be used to establish safety and tolerance limits to 
be applied in the design and operation of various 
types of equipments and devices. 


The machine itself, shown above with Lt. Cmdr. 
(Continued on opposite page) 
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may adequately bring this portion of our discussion 
to a conclusion. But it should be emphasized that in 
the space available here no more than the highlights 
of the subject of human-engineered control systems 
can be covered. The objective in the discussion has 
been as much to stimulate interest in further investi- 
gation and study as to provide specific information. 

Implicit in the proper application of human-engi- 
neering principles to product design is a maximum 
degree of teamwork and cooperation between design 
engineers and psychologists and other specialists in 
the related fields. This has already been stated, but 
it bears reiteration. An encouraging sign is the devel- 
opment of human-engineering programs in various 
military and civilian organizations that provide for 
such cooperation and mutual orientation and indoc- 
trination. Human-engineering handbooks that are 
non-psychological in nature and emphasize practical 
engineering data are being prepared by several 
sources. (6) 

A common complaint by human-engineering special- 
ists is that too frequently they are faced with an ac- 
complished design fact. They are, in fact, given only an 
opportunity to modify or redesign. To be of optimum 
benefit, human engineering should enter the scene at 
the earliest possible time, at the pre-prototype stage. 

The techniques of operational analysis, for example, 
can be applied to the fullest advantage in an early 
pre-evaluation of design. This is particularly true with 
reasonably complex systems. These techniques can 
help to attain the following: 

1. Determine the information needed by the operator. 

2. Indicate where automatic monitoring is needed. 

3. Point up the focal points of operations (subordinate 
the points of lesser importance). 

4. Indicate those periods of operational sequence 
where the operator is available for other duties. 

5. Properly design work spaces and placement of 
equipment. 

6. Prevent errors in design that may lead to omission 
of necessary “pieces” of information. 

7. Prevent errors in design that may lead to unneces- 
sary pieces of information or unnecessary equip- 
ment, 

8. Prevent grouping pieces of information that should 
not logically be placed together. 

Human engineering in its essentials is design engi- 
neering on its most practical level. This is being rec- 
ognized, for example, at the U. S. Navy Electronics 
Laboratory, San Diego, Calif., in its organization of 
a human-engineering design applications facility. As 
described here separately, the facility has been placed 
on a practical, almost a commercial, basis since it 
leads the design engineers to commercially available, 
properly human-engineered standard components. 

The growth in human-engineering practice and the 
need for increasing availability of properly human- 
engineered components are likely to result in pres- 
sures on manufacturers to re-examine their component 
designs and improve or re-design those items that are 
inadequate for human-engineering applications. The 
ultimate standardization of human-engineered require- 
ments for stated components is also foreseen. OO O 
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Vibration-Effect Tester 


David E. Goldman, Medical Service Corps, is able 
to produce smooth vibrations from 2 eps to 50 
cps. It incorporates a motor-actuated table-top 
vibration platform able to sustain a 200-lb load 
and to provide a vertical displacement of 4 in. 
maximum at acceleration of up to 15 g’s. Rate 
of vibration and amplitude of displacements can 
be varied separately or in combination. 


ood 


Temperature-Control Scale 


“BEFORE” AND “AFTER” VERSIONS of a temperature- 
control scale. Top design is the original version with 
major markings at multiples of 30, and smallest 
values at 3. Calibration checks made with values 
like 21 were frequently misread, but marked 
values like 30 showed a minimum of reading 
error. A smple redesign of the seale, left the 
major markings at 30, emphasized markings at 
multiples of 10, and smallest division markings 
at 2’s. Reading proved to be much easier through 
the entire range and errors were reduced. Source: 
Fleming (5). Recommended dimensions for dial 
design are shown below. Source: Casperson (5) 


O00 


BEFORE 





AFTER 


A-MAJOR MARKINGS - Length: 0.2" Width: 0.025" 

8-MINOR MARKINGS-Length: 0.1" Width: 0,015" 

C-SPACING BETWEEN MAJOR MARKINGS-O.5" 

O- POINTER-Length: 1% or greater, Width: '4> or 
greater at broadest measurement, as wide as 
major markings at point. 

E- SEPARATION Between pointer and markings 
should not exceed '4>, nor should they touch. 


RECOMMENDED DIMENSIONS FOR DIAL DESIGN 
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Naval Research, as Technical Report SDC 199-1-1, 
NavExos P-643. (Available through Office of Technical 
Services, U. S. Department of Commerce, Washington 
25, D. C.) 

Applied Experimental Psychology,” A. Chapanis, W. R. 
Garner, and C. I. Morgan, John Wiley and Sons, New 
York, N. Y. (1949). 


Designing for Operator 


Size and Shape 


Robert P. MacNeil, Human Engineer 


Electric Boat Division, GENERAL Dynamics Corp. 


THE SPACE NEEDS of the human being and the effect 
of his body dimensions and muscular activity on the 
operation and performance of equipment are an es- 
sential part of the human-engineering development of 
any man-machine system or piece of equipment. Often 
the designer is at a loss tor suitable information on 
body measurement to use in layout work. He may use 
himself or a neighbor for basic information. When 
body measurements or drawings are available, he may 
have difficulty using them or converting them to the 
scale of his drawing. Space needs are particularly 
acute in designing submarine equipment. 

To make visualization of -uch enace requir ts 
more lucid, and to give the designers more assurance, 
a set of figures was therefore drawn for drafting room 
use at the Electric Boat Division, General Dynamics 
Corp., utilizing the two most commonly employed 
shipyard drafting scales, 1/3” l’-0” and %’ l’-0” 
(See illustrations on page opposite and above for a se- 
lection of drawings from the complete set.) The draw- 
ings were printed on translucent paper. This permits 
them to be used under or over a tracing for either 
tracing or checking purposes. 

Three differently sized figures, “Joe Big,” “Joe 
Little.” and “Joe Average” are used for the drawings. 
The range of sizes enables consideration of conditions 
where other than the average-sized man is involved, 
as is frequently the case. Dimensions for the figures 
were based on authentic anthropometric data com- 
piled from measurements of several thousand men.° 

“Joe Big” is a 6’-6” man made up entirely of maxi- 
mum dimensions. He has the broadest shoulders and 
hips, the biggest waist measure, the longest feet, etc., 
of all the male population measured in the anthro- 
pometric survey. He is not, and is not intended to be, 
an average big man but rather the “most” big man. 
Therefore any equipment designed to accommodate 
“Joe Big” will accommodate any large man regardless 
of his shape. 

“Joe Average” is what his name implies. He is 5’-9” 


* ‘Handbook of Human-Engineering Data for Design Engineers,’ Tufts Colleg: 
Institute for Applied Experimental Psychology 
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Solid tine shows visual 
field for left eye, dotted 
line for right eye. 


tall, weighs about 157 |b, and in all respects is the 
average Americ... inaic. For practical purposes in 
design he will serve as a model for perhaps 60 per 
eent of our population. 

joe unuue is 4-11" tall and is made up entirely of 
minimum dimensions. Things get a little tricky here 
because a station designed just for Joe Little will be 
too small in one or more dimensions for practically 
100 per cent of the population. Joe Little’s mission is 
to visualize to the designer the very minimum size 
of any part of the body. 

These drawings have been helpful in designing con- 
trol stations, instrument panels, gage boards, etc. By 
placing the three “Joes” on the drawing of an instru- 
ment panel, for instance, it is easy to determine the 
proper heights of controls and instruments for all 
three and to locate overhead lighting fixtures so that 
reflections from instrument lenses do not strike the 
eyes of any of the three. By using the “Big-Little” 
range instead of merely the “Average” the possibility 
of placing controls just beyond Joe Little’s reach is 
prevented. Use of the Big-Little range also promotes 
proper angling of instruments for observation normal 
to the line of sight for the vertical range of eye levels. 

Plan, front, and side views of the three “Joes” facili- 
tate their use with plan and elevation drawings. Indi- 
cation of arm swing on the figure drawings permits 
positioning of components that are to be within arm’s 
reach, while indication of visual fields help locate 
meters, gages and alarm lights for most effective visi- 


bility and usefulness. ooo 
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Lightweight 
Waveguides 


Detailed report of two Air Force projects aimed at new methods of 


producing uhf conductors of lower weight and reduced cost. 


As PART OF A GENERAL weight reduction program for 
airborne components, two Air Force projects recently 
completed have resulted in developing waveguides 
which weight only 60 per cent of corresponding alu- 
minum waveguides; weight saving over brass construc- 
tion is 80 per cent. Each of the two methods uses a 
different fabricating technique and a different base 
material, but both meet military electrical and corro- 
sion requirements. One technique uses magnesium as 
the base metal; the second technique uses silver- 
plated stainless steel strip roll-formed in two halves 
and welded to form the complete waveguide. 


Magnesium Waveguides. Magnesium is the lightest 
metal of structural importance and in addition is gen- 
erally more easily worked, machined and welded. 
Further, magnesium has a high ratio of strength to 
weight, is readily available and has electrical char- 
acteristics comparable to other metals now used. The 
basic problems of fabricating magnesium waveguides 
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are sizing, finishing, bending, twisting, welding and 
treating. 

The extruding process for commercial magnesium 
tubing will hold tolerances of 0.007 in., too large 
for the direct use in waveguides. Therefore, a broach- 
ing and burnishing technique was developed to bring 
tolerances to within the required +0.002 inch. To 
attain these tolerances in broaching, the waveguide 
tubing must be confined snugly on all four sides in a 
die-like nest, Fig. 1. If the extruded dimension toler- 
ance is less than 0.003 in. only final burnishing is 
required. This burnishing makes the inner surfaces 
generally equal or superior to standard production 
waveguide surfaces. 

In the sizing operation the .broaching. and. burnish- 
ing tool is pulled through the confined waveguide by 
hydraulic force at a rate of 15 to 20 ft per min. The 
faces of each tool are fluted for lubrication with a 
mixture of SAE No. 10 oil and colloidal graphite 
which is fed into both ends of the confining enclosure. 
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Further improvement of the interior surfaces of the 
waveguide may be achieved by use of hydraulic hon- 
ing. A mixture of abrasive particles is pumped through 
the waveguide which gently hones the walls. This 
further finishing is not generally needed, but can be 
used if necessary to provide a finish equivalent or 
superior to standard waveguides. 

There are several methods available by which mag- 
nesium waveguides may be bent. Among these are: 
articulated metal mandrel, fusible low-melting alloy 
mandrel, white sand matrix, and a laminated mandrel. 
The last method is fast, capable of consistent accuracy 
within required tolerances, relatively easy to perform, 
and adaptable to commercial bending equipment. The 
mandrel is composed of strips of stainless steel or 
brass. Aproximately 55 are used in forming H-plane 
bends and 25 are used in forming an E-plane bend 
for X, band waveguide. Outer laminations are 0.030 
to 0.032 in. thick; intermediate laminations are 0.005 
to 0.008 in. thick. For H-plane bends they are cut to 
be flush with and perpendicular to the wide dimension 
of the waveguide when inserted; in E-plane bends 
the laminations are flush with and perpendicular to 
the narrow dimension. Six outer laminations are used 
for either type bend, one placed at the top and one 
at the bottom of the stack for greater distortion re- 
sistance, and the remaining four together near the 
middle of the stack. 

Two of the six outer laminations are cut to twice 
the length of the component. Starting with a short 
outer lamination which has been lubricated on the 
inside (the side away from the waveguide wall it 
touches) about half of the intermediate laminations 
are lubricated and placed in the waveguide on top 
of the bottom outer lamination. A short outer lamina- 
tion is then added followed by the two long outer 
laminations. Another short outer lamination is then 
added followed by all but one of the lubricated inter- 
mediate laminations. The last outer lamination is 
then inserted. The remaining intermediate lamina- 
tion is then placed between the two protruding ends 
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of the long outer laminations and the “sandwich” is 
then pulled until the ends of the long outer lamina- 
tions are flush with the component end. 

The assembly is ready for bending and is then 
heated in an oven to 600 to 625 F for about 15 min. 
The assembly is placed in the bending fixture, Fig. 2, 
which is heated to approximately 550 F under ther- 
mostat control. One end is rigidly held in place while 
the driving end merely confines the remainder of the 
assembly to permit the metal to freely stretch as it is 
bent. The waveguide is bent 1 deg additional for 
each 30 deg of bend to compensate for the resiliency 
of the assembly. The laminations are removed easily 
by first withdrawing the “sandwich.” 

Twisting is accomplished using Cerrobend, a low 
melting alloy. Cold twisting provides better uniform- 
ity. The procedure is to cap one end of the waveguide, 
and after heating to a temperature of 150 F, fill it 
with molten Cerrobend. The assembly is then eooled 
slowly and placed in the twisting fixture, Fig. 3, which 
consists of one fixed enclosure and a revolving, sliding 
head tor twisting. Each waveguide is twisted an extra 
“s deg for every 30 deg to compensate for spring back. 
To remove the matrix, the assembly is heated in 
boiling water. 


Problems Faced in Welding Magnesium 


Welding of magnesium is most satisfactorily done 
by a variation of the Heliarc method. Instead of the 
conventional method employing a_ reversed-polarity 
d-c are under a helium blanket, an a-c are is used 
with an argon blanket to prevent oxidation. With a-c, 
argon provides better protection than helium and is 
less expensive. Special ceramic nozzles were devel- 
oped to provide better gas distribution during welding. 

Special equipment consisting of an expanding man- 
drel, Fig. 4, was required to weld flanges to the wave- 
guide. The mandrel assures alignment of the wave- 
guide and flange and acts as a welding chill. The 
mandrel is inserted in the flange as far as possible 
and the waveguide is then placed on the mandrel 
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FIG. 4 








This expanding mandrel aids in welding 
flanges to magnesium waveguides .. . 





- » » Mandrel aligns and positions the 
guide and also serves as a chill to restrict 


heat travel during welding. 





..+ Welding operation employs a reversed 


polarity are under argon with a special 
ceramic nozzle. 





..+ A eavity milled in the rear of the flange 


eliminates the need for refinishing the 


flange face after welding. 





tension between sections and maintains flatness of the 
the flange. added for 
alignment of components in a system. 


touching the flange. The mandrel is then tightened 
and the weld made using a 14 ,-in. tungsten electrode. 

A modification of the flanges, lower right in Fig. 
4, makes them superior to the standard flange for 
welding. The cavity is milled in the rear of the flange 


face of Holes are accurate 


a 


A sodium dichromate process, Dow No. 7, provides 
a protective coating for the waveguides. With this 





and goes about one-third of the distance to the flange 
face. This eliminates refinishing the surface necessary 
when welding against the face of the flange. The 
angular fillet machined on the flange shoulder eases 
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finish the waveguide withstands a minimum of 50 hr 
salt spray. Zinc chromate is then applied to the wave- 
guide exterior followed by two coats of enamel. These 
finishes have no measurable effect on attenuation 
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which is equal to or better than that of standard brass 
waveguides. 

Two other finishes have been applied to the finished 
magnesium waveguide, the HAE process and silver 
plating. While complete data on the HAE treatment 
are not yet available, indications are that it has no 
adverse effect on electrical characteristics. Silver plate 
on magnesium is difficult to apply and at present is 
only a laboratory operation. Indications are that silver- 
plated magnesium waveguides will have attenuation 
equal to that of silver-plated waveguides using other 
metals for the base material. 

The magnesium waveguide weighs only 60 per cent 
of a corresponding aluminum waveguide and has 
superior finish and tolerance yet is competitive in cost 
with standard aluminum and brass waveguides. 


Stainless Steel Waveguides. The second technique 
for fabricating waveguides uses stainless steel for the 
base metal. It is commercially available a light- 
weight form, and suitable for plating, forming and 
welding operations. Silver is preferred over copper as 
a coating on stainless steel because of superior elec 
trical conductivity and corrosion resistance. Type 302 
stainless steel is used because of its resistance to 
corrosion and high ratio of strength to weight which 
permits use of thin-gage sheet for weight reduction. 
Silver plating is used but silver-clad stainless steel 
may be substituted when available. 

First consideration in design of waveguides is uni 
formity in electrical characteristics, which requires 
uniformity of section throughout the waveguide. Vari- 
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ations in the longitudinal direction and on the sides 
of the waveguide having the greater dimension have 
little effect. A waveguide thus could be formed of 
two identical parts welded with a longitudinal seam on 
the wide side. Using this approach, the method shown 
in Fig. 6 employs two U-shaped sections with lateral 
extensions at the open end for welding the pieces to- 
gether. For desired lightness strip is 0.010 in. thick; 
the thin gage plus the requirement of silver plating 
makes necessary the use of resistance welding as se 
joining method. The two seams on oposite sides of 
the section simplify forming operations, aid in pro- 
ducing straighter lengths and give less bowing in 
service. 

While stainless steel can be directly plated with 
silver it is better to provide a buffer metal between 
the silver and the steel. Stainless steel forms a passive 
chromic oxide film in air which tends to cause blister- 
ing and poor adhesion without a buffer metal such as 
nickel. In the plating process, the metal strip is 
cleaned with ethylene dichloride which is applied 
and wiped off with a soft cloth. This is followed by 
electrocleaning in an Orthosil- bath with cathodic 
cleaning for 3 min and anodic cleaning for 1 min, 
both at 45 amn/sq ft. The strip is rinsed in a running 
water bath for about 2 min. A nickel pickle bath is 
used to remove the oxide film, and with a current 
reversal a thin nickel deposit is formed which pre- 
vents the formation of oxide while transferring to 
the nickel plating bath. The nickel pickle bath takes 
2 min anodic current and 6 min cathodic at a current 
density of 45 amp/sq ft. The electrolyte solution is 
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Extruded and sized magnesium 
sections, and roll-formed and 
welded stainless half-sections 
..+ both cut 80 per cent off the 


weight of brass waveguides. 
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nickel chloride and hydrochloric acid. Following the 
nickel pickle, the strip is given a quick water rinse. 

The strip is next nickel plated in a commercial Watts 
bath electrolyte. This portion of the plating process is 
important as it largely determines the quality of the 
silver plate. Contamination of the bath is the biggest 
problem. Both the solution and the air around it are 
filtered. To obtain consistent results, the transfer time 
from the nickel pickle to the nickel plate bath must 
be kept to a minimum. The procedure for a deposit 
of 0.0005 in. is to use a cathodic current of 45 amp/sq 
ft for 30 min. The bath temperature must be kept at 
about 140 F, with a hydrogen ion reading of 1 to 2. 

After a water rinse, a silver strike bath is used to 
secure good adhesion of the silver. The bath is run for 
3 min cathodic current at a density of 10 amp sq ft 
at room temperature. Silver plating is by usual tech- 
niques, for 60 min cathodic current at 10 amp/sq ft, 
with a bath temperature of 90 F. 

When silver extends into the weld zone, consider- 
ably more welding current is needed to produce a 
satisfactory weld. The steel does not fuse until enough 
heat is present in the weld zone to melt the silver 
and squeeze it out of the joint. Molten silver forms 
little pellets which adhere to 
the waveguide interior. For 
these reasons, a mask is de- 
sirable to prevent the silver 
from plating on the weld 
zone. A combined masking 
rack and cathode support 
made of stainless steel is 
used to prevent plating in 
the weld zone. 

Once the strip has been 
plated, it must be formed 
in the shape described. A roll-former, Fig. 7, is better 
suited to waveguide fabrication than other forming 
techniques, because of the greater dimensional accu- 
racy possible. Stainless steel strip, slit to the proper 
width, is fed into the machine and the completely 
formed section comes out straightened to eliminate 
twist or bow. 

In resistance welding, the two identical roll-formed 
pieces are assembled on a mandrel having dimensions 
matching the inside dimensions of the finished wave- 
guide, as seen in Fig. 7. Pressure is applied to all 
sides of the section and both seams are welded 
simultaneously with a series circuit. Copper electrode 
wheels are about 6 in. diameter. Wheel section is 
machined to accommodate the waveguide and man- 
drel; minimum end play of the electrode wheels gives 
greater weld uniformity along the length of the wave- 
guide. Electrode wheels must be accurately aligned 
so the uper and lower waveguide halves will be in 
line. 

Welding is performed at the rate of about 15 in. 
per min with an electrode pressure of about 900 Ib, 
the lowest value which prevents sputtering in the weld 
area. After welding, the waveguide is cut to the de- 
sired lengths, with a water-cooled abrasive machine, 
Fig. 7. A vise holds the waveguide during the process. 

Special flanges must be used with this type wave- 
guide as the outer dimensions of this waveguide are 
substantially less than those of a standard design. Also 
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the welding lip along the wide side of the waveguide 
requires special grooves in the flange. Flanges are 
attached by brazing in a salt bath. The salt used is a 
mixture of sodium, potassium and barium chlorides. 
Silver solder is used as the brazing alloy. A special 
fixture is utilized to maintain flange alignment during 
the brazing operation. 

The waveguide developed by this technique, Fig. 
8, is not limited to any specific length, although the 
method developed produced 3-ft pieces. It would be 
possible to produce almost any length desired by 
automatic production. A roll-former could produce 
two sections at once, which could feed directly to an 
automatic welder. Production costs by this method 
could be as low as 10 to 20 per cent of present costs. 
Electrically, the formed guides are equal to silver- 
plated waveguides fabricated by conventional means, 
and are affected little if any by salt spray and vibra- 
tion tests performed in accordance with military 
specifications. Waveguide fittings could also be made 
by this technique, but thus far, only straight lengths 
have been fabricated. 

Acknowledgment is made to Model Engineering 
and Manufacturing Company, Huntington, Ind., and 
the Armour Research Foundation, and the Illinois 
Institute of Technology, Chicago, Ill., who were the 
contractors on the magnesium waveguide project and 


the stainless steel waveguide project respectively. 
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Wide Speed Range 


Eleetrical Drives 


To assist the industrial machinery designer select an electric 


or electronic drive where the speed range is above 4:1, available 


commercial types are systematically analyzed as to basic drive system. 


horsepower and speed range, also speed regulation. 


Lev A. Trofimov 
Speed Control Division 
FAIRCHILD ENGINE AND AIRPLANE Corp. 


OFTEN THE DESIGNER Of a production machine is faced 
with the problem of selecting a drive from what seems 
to be a vast variety of electrical drives available on 
the market. This article is an attempt to simplify this 
problem of selection by showing that instead of “a 
vast variety” of drives, there are only a few basic 
principles employed to produce variable speeds. For 
quick reference classified lists of drives and manu- 
facturers are presented with sufficient information for 
the designer to find his way toward a proper solution 
of his problem. Final selection obviously will require 
more detailed analysis. 

All drives with a speed range of 4:1 and less are 
arbitrarily excluded from the discussion. The reason 
is because of the definitely increasing demand in 
industry for the wide speed ranges. 

Tables I to IV breakdown drives into non-electronic 
and electronic in integral and fractional horsepower 
sizes. These drives can be sub-divided further into 
Ward Leonard (adjustable-voltage d-c motors ), eddy- 
current clutches, adjustable-speed a-c motor (only 
one shown in Table I) and a development of the 
author, the electric differential system. 

Direct-current motors offer ideal characteristics for 
speed adjustment and control and are used in most 
applications where a wide range of speed adjustment 
is required. In fact more than 80 per cent of all 
electrical variable speed drives are based upon vary- 
ing the speed of a d-c motor. The Ward Leonard 
drive brings in the dynamic principles of the d-c 
generator supplying the motor. 

In the compilations of electronic drives, those oper- 
ating off electronic rectifiers are tabulated along with 
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Ward Leonard systems with electronic control but 
are distinguished therefrom in the summary descrip- 
tions. With few exceptions, which are noted, only the 
standard horsepower ranges available with normal 
delivery are listed in the four tables. 

The speed range of most integral-hp drives included 
in Tables I and III is listed for both constant torque 
and constant horsepower. The adjustable-voltage 
drive,® familiarly known as the Ward-Leonard system 
(see box), obtains speed regulation by impressing 
variable armature voltage on a d-c motor. Modern 
drives include motor field weakening in addition to 
armature voltage control to provide higher-than-base 
speed in a range of from 2:1 to 4:1. At this part of its 
speed-torque curve, the motor is driving at constant 
horsepower; with armature voltage control, at con- 
stant torque. The total speed range of such a drive 
is obtained by multiplying the ranges at constant 
torque and constant horsepower, as for example 8:1 
for the former and 4:1 for the latter provides a total 
speed range of 32:1. 

Such adjustable-speed drives, when unregulated, 
may have objectionably poor speed regulation, parti- 
cularly at the low end of the speed range. The speed 
regulation of a constant-speed d-c motor is defined + 
as the change in speed when the load is reduced 
gradually from the rated value to zero with con- 
stant applied voltage and field rheostat setting, ex- 
pressed as a per cent of speed at rated load. In 
adjustable-voltage drives, the inherent speed regula- 
tion will increase, in per cent as the selected running 
* Paragraph 45.02.020, Amer. Standard Definitions of Electrical Terms, defines 
**Adjustable-Voltage Control’’ of a d-c motor as a form of armature-voltage 
control obtained by impressing on the armature of the motor a voltage which 
may be changed in small increments, but when once adjusted, it and conse- 
quently the speed of the motor are practically unaffected by a change in load. 


Such a voltage may be obtained from an individual shunt-wound generator 
with adjustable field current, for each motor. 


+ Par. 10.95.150, Amer. Std. Definitions of Electrical terms (ASA (42-1941). 
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History of Development of Wide-Speed-Range Electrical Drives 


IN THE EARLY DAYS when only d-c 
power was available, industrial shops 
were supplied with two bus-bars of 
constant 125 volts. For variable-speed 
purposes a d-c shunt motor was uSed 
with rheostat field control providing 
a 4:1 speed range. When industry 
demanded greater speed range, d-c 
power stations provided two pairs of 
the constant-voltage bus-bars, one with 
125 and another with 250 volts. This 
made it possible to get a speed range 
of 8:1 but this range was not con- 
tinuous since the motor had to be 
switched from one pair of bus-bars to 
another. This method is still in use in 
plants that supply their own d-c 
power. Although variable-speed drives 
of this type are inexpensive, such d-c 
power distribution is very expensive. 

The answer, of course, was a-c 
power but when it first became avail- 


had only one nominal running speed. 

In 1892, Ward Leonard conceived 
the idea of using a small power con- 
verter consisting of an a-c motor driv- 
ing a d-c generator which supplied 
voltage for a d-c shunt motor whose 
voltage can be varied gradually. In 
the Ward Leonaid system the speed 
‘is varied 4:1 by the shunt rheostat 
and, in addition, 2:1 by varying the 
voltage of the generators, which made 
possible 8:1 gradual and continuous 
speed range. 

In some cases it was found that the 
use of two methods of varying speed, 
namely, the motor field and the gen- 
erator voltage, was not convenient. 
This gave rise to a variable-voltage 
system widely used at present. In this 
system the full range of speeds is 
accomplished by varying the generator 
field, that is, by armature voltage 


Another modification of the Ward 
Leonard system came about when a 
standard generator was replaced with 
a special multi-field generator whose 
field capacity was minute in compari- 
son with an ordinary generator field. 
The advantage of this system is its 
extremely fast action. By means of 
special rotating amplifiers, namely 
Rototrol, Amplidyne and Regulex, the 
speed range of the Ward Leonard 
system can be extended to 120:1. 


For greater flexibility of the drive 
the motor-generator set was replaced 
in the smaller horsepower ranges by 
the electronic rectifier. Standard elec- 
tronic drives using thyratron rectifiers 
are not available above 30 hp but a 
new type of drive with mercury pool 
rectifiers extends the range to 50 hp. 
Speed range as high as 100:1 is avail- 


able the a-c motors of that period alone. 


speed decreases, although the absolute value in rpm 
will remain the same. 

Assume, for example, that speed regulation is 5 per 
cent at a rated maximum speed of 2100 rpm. This 
means that the drive will speed up 105 rpm to 2205 
rpm at no load. Usually this 5 per cent increase is the 
necessary number of revolutions to check the speed 
increase by counter-emf. This increase in rpm is the 
same at all speeds of the range. Hence in a drive 
with a speed range of 20:1, the regulation at the 
lowest end of the range will reach 100 per cent. 

There are several methods of improving the regu- 
lation of adjustable-speed drives, usually through 
some form of feedback. The use of IR drop compensa- 
tion, for instance, will make the speed signal of 
armature terminal voltage proportional to emf. Auto- 
matic speed control systems include rotating, elec- 
tronic and magnetic amplifiers for the purpose of 
feeding back a signal that is matched against a refer- 
ence voltage representing the desired speed setting, 
obtained by potentiometer. On precise speed regu- 
lators a tachometer generator often is employed to 
feed back a voltage signal proportional to speed. 

Some manufacturers of adjustable-speed drives 
show plus and minus values for regulation. It is pos- 
sible to over-compensate a drive so that the speed 
will actually increase from no load to full load. How- 
ever, the usual concept is that in any Ward-Leonard 
system employing a pair of electrical machines, it is 
possible to have a regenerating condition when the 
motor is over-driven by the load, either under run- 
ning conditions or during rapid deceleration. Its volt- 
age rises to the point where it feeds back current to 
the generator which then becomes a motor. The 
regulation of the drive under such a condition is in 
a minus direction. 

For the Trofimov-Specon drive (see boxed descrip- 
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tion on page 122) which is reversible through 0 rpm, it 
is logical to show a + value of regulation within the 
accuracy of the servo control employed. With special 
servo designs, this value can approach zero. 

Referring to the historical development of wide- 
range electrical drives, it will be noted that in all 
cases the driving unit was a d-c motor. Motors are 
usually designed to run efficiently at either one speed 
or a narrow range of speeds, such as 2:1; hence the 
accomplishment of the wide speed range was not 
an easy task. The first difficulty encountered in the 
struggle to obtain wider speed ranges was the fact 
that due to poor ventilation at slow speeds the motor 
would get excessively hot. Two methods are used to 
overcome this difficulty, one an oversize motor, and 
the other, forced ventilation. Both methods naturally 
increased the cost and the over-all dimensions of the 
drive. 

Another difficulty was the poor regulation at slow 
speeds when JR drop became equal to or greater than 
the armature voltage. This happens at approximately 
10:1 speed range and below. This difficulty was over- 
come by development of satisfactory IR drop com- 
pensating devices. 

The next difficulty was caused by the residual mag- 
netism of the generator field, which prevented the 
attainment of low-enough voltage for low speeds. 
This difficulty was solved by special circuits for de- 
magnetizing the generator field. 

Still further difficulty was the dynamic instability 
of the motor armature at very slow speeds. This diffi- 
culty still remains with modern Ward Leonard drives, 
electronic drives, and eddy-current clutches. 

It is interesting to note that all the difficulties 
mentioned above were directly or indirectly caused 
by the low speed. They were overcome by the control 
means, leaving the driving unit intact. The reason 
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Manufacturer 











Allis-Chalmers Mfg4 
Co. 







Louis Allis Co. 





Century Electric Co. 







Franklin Control 
Corp. 






General Electric Co. 









General Radio Co. 












Reliance Elec. & 
Engrg. Co. 












Westinghouse Elect. 
Corp. 






Westinghouse 
Speed Control Corp. 









Manufacturer 


Century Electric Co. 


Franklin Control Corp. 


General Radio Co. 


General Radio Co. 


General Radio Co. 


Speed Control Corp. 
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Table I—Some Commercial Wide-Speed-Range, Integral-Hp 
Electrical Drives with Non-Electronic Control 


Speed range Regula- 
\Con-| tion at | 
Hp | Const.) st. |topspeed 
range torq. | hp | per cent 


Description of 
Trade name basic unit 


1-200 10:1 1:1 5 Ward Leonard system, 

1:1 speed range by | 
field control; 10:1 by 
armature voltage 

Select-a-Spede | 1-200 8:1 | 4:1 5 Same as above 

Selective Speed | 1-150 8:1 4:1 5 Same as above 

Franklin Drive | 1-5 50:1 2 Armature voltage control | I 
of d-c shunt or com- 
pound motor 

Speed Variator | 1-200 | 120:1 | 6:1 2 Ward Leonard system 
120:1 speed range by 
amplidyne regulator 

Type ACA 1-75 20:1 | 3:3 5-10 Brush-shifting a-c motor 


motor (avail. 


to 200) 
1-1% 50:1 


of specia] design with 
manual control 


Variac Armature voltage control 


of d-c compound motor 





V*S Drive 1-300 


— 
_ 
ut 


Ward Leonard system 











V*S Drive 





Ward Leonard system 
with rotating regulator, 
std. d-c motor 


Rotatrol 1-300 | 120:1 3 Ward Leonard system 
with multi-field rotary 
amplifier 

A V Drive 1-200 8:1 | 2:1 | 10-15 

} ° “<—¢ 

Trofimov- 1-40 Infi- = 2 Dble mechanical differ- 

Specon nite ential with std. d-c 
motor and field rheo. 


II—Some Commercial Wide Range, Fraction-Hp 
Electric Drives with Non-Electronic Control 


Max 
speed 
range* 


Regulation 
at top speed| 
per cent 


Description of 


Trade name | Hp range basic unit 


Century 20:1 15-25 Armature voltage con- 


trol of d-c motor 
Franklin Drive 


50:1 Same as above 


15 and 
under 


Variac ] 100:1 Armature voltage con- 
trol of d-c shunt 
motors 

Variac Ditto 100:1 Armature voltage con- 


trol of universal 
motor at constant 
field excitation 
Variac 50:1 Armature voltage con- 
trol of d-c com- 
pound motor 
Dble mech. differen- 
tial with std d-c 
motors and _ field 
rheostat 


Trofimov- 
Specon 


Infinite 


* At constant hp 
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Regulation 


Modifications 


Regulation obtained by 


magnetic amplifier 


Same as above 


Rotating exciter or me- 


tallic rectifier with 
special modifications, 
speed range can be ex- 
tended up to 100:1 

ses variable transform- 
ers, selenium rectifier 
and magnetic amplifier 


Any speed range can be 


furnished to 0 rpm 


depends on 
hp rating 


Uses variable autotrans- 


former and_ selenium 


rectifier 





Any speed range can be 


furnished to 0 rpm 





Same as above 


Runs in either direction 


through 0 rpm 


Special features 


variable trans- 
former, selenium 
rectifier and feed- 
back to magnetic 
amplifier 


Uses 


1 variable auto- 
transformer and se- 
lenium rectifier 


Uses 


Same as above 


Same as above 


Runs in either direc- 
tion through 0 rpm 





OR 


aera 


Table I1I—Some Commercial Integral-Hp Electronic Drives 
and Control with Wide Speed Range 





Maximum 
speed range 
————es | SCSI 
Con-) tion at 
Hp Const. st. topspeed Description of 
Manufacturer Trade name_ range. torq. | hp | percent basic drive Special features 
Louis Allis Co. | Electronic 1-30 | 50:1 2 Armature voltage con- 
Select-A-Spede trol by thyratrons rec- 
tifiers 
Century Electric Co. | Selective Speed | 1-150 8:1 | 4:1 5 Ward Leonard system With feedback system, 
with electronic control regulation can be held 
of gen. field to 14 per cent 
General Electric Co. | Thy-mo-trol 1-75 50:1 | 4:1 | 2 Armature and field con- | Regulation can be held 
| (100:1) | 8 at max trol through thyratron flat at any speed with- 
rectifiers in range; with tacho- 
meter feedback, 1% per 
cent over entire range 
General Electric Co. | Electronic 1-200 | 50:1 | 4:1 4 Ward Leonard system | Any speed range can be 
Speed Variator | with electronic control furnished to 0 rpm 
fields 
Master Electric Co. Speedranger 1-1% 20:1 | 6:1 5-7 Armature voltage control 
of special d-c motor | 
from a-c power by elec- 
| tronic equipment 
Master Electric Co. Speedranger 2-10 10:1 | 6:1 | 5-10 Ward Leonard system 
with electronic control 
feedback 
Reliance Electric & Vi Dide. 34-3 8:1 3 Thyratron rectifiers, std. | Any speed range can be 
Engrg. Co. d-c motors furnished to 0 rpm 
| V*S Drive | 34-4 100:1 3 Thyrathron rectifiers, Feed drive application 
| | wide range 
| V*S Drive 1-300 8:1 4:1 0.5 Ward Leonard system 
| with electronic regula- 
tor 
| V*S Xatron | 25-50 8:1 | 2:1 | 3 Mercury pool rectifiers 
| Drive 
Weltronic Co. | Vara-Speed 1-15 10:1 Armature voltage control 
by thyratrons 
Westinghouse Elect. | Electronic AV 1-200 eee 5 Ward Leonard system | Uses counter-emf regula- 
Corp. | Drive | with electronic control tor 
. and feedback 
Electronic AV | 1-200 $1)/21)] % | Compensated Ward Tachometer feedback and 
Drive Leonard system electronic regulator 
Mot-o-trol 1-30 50:1 4 Armature voltage and | 
field, control through | 
thyratron rectifiers 
Speed Control Corp. | Trofimoy- 1-40 Infin- 1s Dble differential system | Runs in either direction 
Specon ite with std d-c motors through 0 rpm 


and thyratron control 
with feedback 


Eddy-Current Clutch Drives with Electronic Control 


Louis Allis Co. Ajusto-Spede 1-75 7:1 |2.5:1] 


Dynamatic Corp. | Dynamatic 1- | Un- 
15,000 | limited 


tor difficulty was of course the fact that it is impossible 
to design a d-c motor which will run efficiently and 
smoothly at all speeds of, say, a 100:1 range. 

Considering these things the question arises, would 
it be possible to design a driving unit of very wide 
speed range in which the d-c motor, or motors, would 
never run at low speeds? The answer to this question 
is the Double Differential System described in the 
box on page 122. 

The essence of this system lies in two facts. The 
output speed of the driving unit is the difference of 
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1 A-c motor with Dyna- 
| matic eddy-current | 
| _ clutch ae 
2 | Water-cooled clutches With special control regu- 


been = re- 
per cent 


lation has 


duced to 0.1 





speeds of two d-c machines. And second, these motors 
never run at slow speeds? The answer to this question 
rated speed. Consequently no difficulties arise from 
slowly running motors. 

The development of double differential drives was 
a different approach to the wide speed range problem. 
It was not brought about by means of control. The 
infinite speed range was obtained by addition of two 
mechanical differentials to the motor generators mak- 
ing it possible for the motors always to run within 
a narrow speed range for which they were designed 
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Double Differential Electric Drive with Infinite Speed Range 


THIS ELECTROMECHANICAL DRIVE was developed by 
the author, Lev A. Trofimov, and was first described 
in the April 5, 1945, issue of “Cleveland Engineering.” 
As illustrated in the schematic digram (A) the drive 
consists of a constant-speed driving motor M—usually 
a squirrel-cage induction type—and two standard d-c 
shunt or compound-wound self-exciting generators, 
G, and Go, each connected to the a-c motor through 
a mechanical differential and a gear train. The a-c 
motor drives both spiders S; and So of the differentials 
at constant speed, say, 1000 rpm, and in opposite di- 
rections. 

Bevel gears B; and Bo of the differentials are geared 
to the output shaft which is assumed at the beginning 
to remain at standstill. Bevel gears Bz and By, on the 
other hand will run at 2000 rpm (double speed of the 
spider) driving the armatures of the generators. If 
the arm of the potentiometer is placed in the mid- 
position as shown, inserting an equal amount of 
resistance into each field circuit, the two generators 
will generate the same voltage and the excitation cur- 
rent will flow as shown by the arrows. No current 
will flow in the loop a. Hence at start, the a-c motor 
is always accelerated with light load, namely—the 
lightly loaded generators supplying only their own 
losses at no load. 

If the output shaft is held with a brake and the 
potentiometer arm moved to the extreme left as 
shown at (B), the generators will continue to run at 
the same speed as before, but G, will have greater 
excitation than Go and therefore higher voltage. Cur- 
rent in the armature of Ge will be reversed and hence 
this machine will operate as a motor. Mechanical re- 
actions of the generator G; and the motor Go on the 
output shaft are additive and under this condition the 
drive exerts maximum torque. No excessive current is 
flowing in any part of the circuit, and both generators 
continue to run at high speed. Therefore under these 
circumstances no excessive heating is developed and 
the drive can remain stalled without injury for a 
considerable length of time. 

If the output shaft is now released and allowed to 
accelerate, the motor Go will speed up while the 
generator G, will slow down. According to the law of 
differential mechanisms, if G2 comes up to 2500 rpm, 
G, is bound to slow down to 1500 rpm and the out- 
put shaft will run at one-half the difference of their 
speeds, namely 500 rpm. The direction of output shaft 
rotation depends upon the direction of motion of the 
potentiometer arm. If the arm is moved to the right 


to run efficiently, and thus making the control part 
of the drive very simple. 


Efficiencies Compared 


It is generally believed that a Ward Leonard drive 
is much more efficient than an eddy-current drive, 
or a plain mechanical slip clutch. The latter two 
dissipate all slip power in heat. At half speed, for 
example, 50 per cent of input power is wasted in heat, 
and at 1/10th speed 90 per cent of power is dissipated 
in heat. Although this is true, a comparison of the 
curve for eddy-current clutches with the curve for 
Ward Leonard drives shows that the eddy-current 
_drives are substantially less wasteful than the Ward 
Leonard. This is not true for large horsepowers since 
the efficiency of Ward Leonard drives improves with 
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*-Potentiometer 





far enough, the output shaft will run in reverse. 

It should be noted that although the generators 
are d-c machines, no outside d-c power is needed for 
the operation of this drive. The machine supplies its 
own d-c power because at any moment of its opera- 
tion either G; or Ge or both, are functioning as gen- 
erators. Also it should be observed that neither arma- 
ture nor field current is ever interrupted during 
operation. ot 13 


Comparative efficiency 
of three types of 
adjustable-speed 
drives 


size while the efficiency of eddy-current drives re- 
mains the same. 

The electrical differential drive shows considerable 
improvement in efficiency at slow speeds. At 10 per 
cent of speed, for instance, it is eight times as efficient 
as the eddy-current clutch and five times as efficient 
as the Ward Leonard drive. In the case of electronic 
drives, efficiencies will lie somewhat below that of 
the Ward Leonard curve. OOO 


ELECTRICAL MANUFACTURING 


Table IV—Some Commercial Fractional-Hp Electronic Drives and Controls 


Max Regulation 
speed | at top sp 


Manufacturer range | _ per cent 


Trade name Hp range 


Arrow-Hart & Hege- 
man Electric Co. 


| Arrow-Hart 3-34 | aoe 
| 100:1 


(dual) 
Thy-mo-trol » /10-4 | 50:1 


General Electric Co. 


Industrial Control 
Co. 

Master Electric Co. Speedranger 34 6:1 

| 20:1 

| V*S Jr 34 8:1 

100:1 

| Mot-o-trol 14-34 50:1 


Reliance Electric 
Westinghouse Elect. 


Speed Control Corp. 


Trofimov- 
Specon 
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_ Description of basic unit 


Series d-c motor armature current control by single 
tube from a-c line 


Armature voltage control from thyratrons 
Wider speed range available 
| Armature voltage control of special d-c motor by 
electronic rectifier from a-c speed meter indicator 


Armature voltage control of special d-c motor 
from a-c power 
Thyratron rectifiers, std d-c motor 


Armature voltage control from rectifiers 


| Dble differential system with std d-c motors and 
electronic control with feedback 
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High-Temperature Resistivity of 


Polyester 


Dielectric Film 


Results of a detailed investigation of resistivity 


characteristics of Mylar polyester film at temperatures up to 240 C, 


and in relation to other variables such as film thickness. 


Leonard E. Amborski and Robert L. Burton 
Film Department, Yerkes Research Laboratory 
E. I. pu Pont pE NEMouRS AND ComMPANny, INC. 


POLYETHYLENE TEREPHTHALATE (trademarked by 
DuPont as Mylar), the condensation polymer result- 
ing from the reaction between ethylene glycol and 
terephthalic acid, has previously been described in 
ELECTRICAL MANUFACTURING. (1, 2)*° Since it is a 
tough, transparent, flexible film with excellent me- 
chanical, electrical and heat-aging characteristics, it 
has aroused much interest as insulation in motors and 
cables and as the dielectric in capacitors. In the latter 
application, it appears to fill the need for a high- 
temperature dielectric by its toughness in very thin 
gases, high dielectric strength, freedom from electrical 
faults and high temperature resistance. Mylar is made 
in film thicknesses from 25 gage to 750 gage (0.25 
mil to 7.5 mil). Two types of interest to these applica- 
tions have been produced, Type A and Type C. The 
latter, which has a higher volume resistivity, has been 
produced only as 25-, 50- and 100-gage film, and to a 
somewhat more limited extent than Mylar A. 

At room temperature the volume resistivity of Mylar 
polyester film is 1018 and 101% ohm-cm. These values 
put it in the same class as polystyrene, polyethylene 
and Teflon tetrafluoroethylene resin. Comparative 
room-temperature volume resistivities are shown in 
Table I. The volume resistivity of Mylar has been 
investigated at temperatures up to 240 C which is 
near the melting point of 255-260 C. This high-tem- 





*Italic numerals in parentheses apply to cited references at end of article 
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Table I—Volume Resistivity 
of Dielectric Films (25 C) 
2 percetncce 
La ey resistivity, 
Material ohm-cm 
Mylar* polyester film 18-19 
Polystyrene 19 
Polyethylene ‘ 16 
Teflon* tetrafluoroethylene resin >16 
Kel-F ¢ chlorotrifluoroethylene resin >16 
Mica I 
Nylon i 
I 


Cellulose acetate 


6 


| 
-] 
] 


| 
3 


*Du Pont trademarks 
+ Kellogg trademark 


perature resistivity has been of great importance in 
the application of 25-gage film in capacitors for high- 
temperature applications. Resistivity depends upon 
temperature, voltage and film thickness. The effect of 
these variables will be discussed. 


The resistivity measurements were made on single 
sheets of film cut 2% in. by 2% in., and the thickness 
measured with an Ames thickness gage. Two-inch 
diameter silver electrodes were painted on both sides 
of the film sample using conducting silver paint. 
Resistance was measured with a General Radio Meg- 
ohm Bridge (Type 544B) with the samples in an 
oven which was controlled to +'% C. Except where 
otherwise noted, the test voltage was 125 volts d-c, 
with the readings being taken after a 6-min charge. 
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It was found that a guard-ring was unnecessary since 
the surface leakage was negligible. This was true 
because of the high ratio of surface path to film 
thickness and because surface moisture was elimi- 
nated at the elevated test temperatures. Test voltage 
was varied by a potentiometer built into the bridge. 
From the resistance reading on the bridge, the film 
thickness and electrode dimensions, the volume re- 
sistivity or resistance across opposite faces of a unit 
cube was calculated from the following: 


p = R A 
t 
Where p = resistivity in ohm-cm 
= resistance réadings in ohms 
A = electrode area in cm? 
t = film thickness in cm 


The logarithm of the resistivity of Mylar decreases 
linearly with temperature for both the A and C type 
films. Tvpical curves for 25-gage films are shown in 
Fig. 1. The resistivity of Mylar C is one order of mag- 
nitude higher than Mylar A over the entire tempera- 
ture range. The slopes of the two curves are about 
the same. 

Log resistivity-temperature curves show a break at 
about 210-220 C, the slope decreasing slightly above 
this temperature. This appears to be associated with 
a change in crystallinity. It has been shown by 
Cobbs (3) that there is a break at this same tem- 
perature in the density-temperature curve (Fig. 2). 
As observed by X-rays, the crystallinity produced by 
this higher temperature has not been changed in type 
but rather in degree. 

Observe in Fig. 3 that the resistivity of 25-gage film 
is one order of magnitude lower than for 100-gage 
film, with that of 50-gage film being intermediate. 
Films above 100 gage have about the same resistivity 
as the 100-gage film. However, the curves for all gages 
have about the same slope, the resistivity decreasin¢ 
about one order of magnitude for every 20 C rise in 
temperature. The difference in resistivity with film 
gage may be explained by the voltage gradient which 
is four times higher in the 25-gage film than it is in 
the 100-gage film. It will be shown later how the 
resistivity for a given gage decreases with voltage. 
With increasing thickness, the film appears to be less 
voltage dependent. 

The high-temperature resistivity of Mylar is com- 
pared to other dielectric materials in Fig. 4. Poly- 
styrene and polyethylene are too low melting to be 
used above 100 C. Teflon tetrafluoroethylene resin and 
Kel-F chlorotrifluoroethylene resin show somewhat 
higher values than Mylar at elevated temperature, 
since they have a lower temperature coefficient of 
resistivity. However, they have mechanical limitations 
in thin sections used for wound capacitors. Nylon and 
cellulose acetate values are considerably lower than 
those for mylar. 

The _ resistance-temperature behavior of Mylar 

B 
obeys the exponential relation p = Ae*’. In Fig. 5 
the log resistivity is plotted against the reciprocal of 
the absolute temperature from which curve the activa- 
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tion energy of conduction process was calculated to 
be 36 kilocalories or 1.5 electron volts. This is roughly 
twice the activation energy of self-diffusion in this 
polymer, indicating that ion pairs may be involved 
in the conduction process. This exponential relation 
has been observed for other polymers such as nylon, 
cellulose, vinyl chloride and vinylidene chloride. Work 
on the conductivity of other polymers overwhelmingly 
shows that the current is carried by ions arising from 
impurities in the material. 

As shown in Fig. 6 the conduction of Mylar is non- 
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FIG. 3—Resistivity vs temperature for Mylar 
A film in various gages (25, 50, 100, 200 
and 500). 


FIG. 4— High-temperature resistivities of 
Mylar compared to other materials as noted. 


FIG. 5 — Activation energy of conduction 
process for Mylar is calculated from this 
curve of log resistivity vs the reciprocal of 
the absolute temperature. Calculation shows 
this to be 36 kilocalories or 1.55 electron 
volts. 


FIG. 6—Resistivity vs voltage at 150 C for 
Mylar film in various gages from 25 to 500 
gage. Resistivity is nearly linear with de- 
creasing film thickness. 


FIG. 7 — Resistances plotted against field 
strength to determine cause for resistivity 
decreases. Resistance is expressed as the 
ratio of resistance at given field strength 


to resistance at 25 vpm_ = ( 


). 





R25 vpm 


FIG. 8 — Resistivity-voltage curve for 100- 
gage Mylar A at several temperatures. 


ohmic, the logarithm of the resistivity being nearly 
linear with decreasing film thickness. The curves 
shown are for resistivity at 150 C for various gages 
from 10 to 500 volts d-c. The voltage coefficient of 
resistance decreases with film gage. The biggest de- 
crease is in going from 25 to 50 gage. At less than 
100 volts d-c the resistivity of Mylar C decreases much 
more rapidly than for Mylar A. For 100 gage and 
above, the coefficient decreases only slightly. These 
data are summarized for several temperatures in Table 
II; the coefficient being given over the range 10 to 
110 volts and also the range 100 to 500 volts. Note 
that for the thinner gages the coefficient decreases 
50 per cent with increasing voltage while for the 
heavier gages it is relatively constant. 

To determine whether the decrease in resistivity 
was due to the applied voltage or to the field strength, 
the resistance of the films of various gages was plotted 
against the field strength in volts/mil (Fig. 7). The 
resistance was expressed as the ratio of the resistance 
at the given field strength to the resistance at 25 
volts/mil. Since all the points fall on one curve, this 
shows that the resistance is a function of the average 
field strength rather than the applied voltage. 

Fig. 8 shows the resistivity-voltage curve for 100- 
gage Mylar at several temperatures. The shape of the 
curve is roughly the same over the temperature range 
130 C to 230 C. 

A number of theories have been advanced for the 
voltage dependence of conductivity. In heavier-gage 
films, and at higher voltages for the thinner gages, 
Mylar appears to obey the relation found by Poole (4) 
for glass, mica, shellac and celluloid. The relation 
is log p = A — BV where A and B are constants; 
p, the resistivity; and V, the voltage. However, for the 
lower range of field intensities, this relation does not 
hold. The non-ohmic behavior is shown in the curves 
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in Fig. 9, where the current calculated from the re- 
sistance and voltage is plotted against voltage. 

In summary, it has been shown that the log re- 
sistivity of Mylar polyester film decreases linearly with 
temperature, decreasing about one order of magni- 
tude for every 20 C temperature rise. The resistivity 
of 25-gage film at a given voltage is about one order 
of magnitude less than for films 100 gage and higher. 
This was explained by the difference in field strength 


Table Il—Voltage Coefficient of 
Resistivity for Mylar Film 


d log 
x10 
d\ 


10-110 volts 100-500 volts 


Film 


gage* ‘Type 130 C150 C)170 C190 C)130 C/150 C/170 C)190 C 
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FIG. 9 — Non-ohmic behavior of Mylar is 


shown in these curves for current plotted 
against voltage. Tests on 25-gage Mylar C. 
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and voltage dependence of resistance. The activation 
energy of the d-c conduction process is about 36 kilo- 
calories or 1.5 electron volts. The conductance of 
Mylar is non-ohmic, obeying the relation, log p 

A — BV over the voltage range 10-500 volts for films 
100 gage and above. The voltage coefficient of resistiv- 
ity in the range of 10-110 volts d-c for Mylar C is 
about twice that for Mylar A. This coefficient also 
decreases with increasing film gage. The log-resistiv- 
ity-temperature curve has the same slope for all film 
gages over the temperature range 130 C to 230 C. 
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Plastics and Dielectrics 
Annotated Bibliography 


In a continuing editorial policy of presenting a com- 
prehensive coverage of developments in plastics and di- 
electrics, the following articles have been published in 
ELECTRICAL MANUFACTURING since November 1952. Many 
shorter items have not been listed owing to space limita- 
tions. This list of over 30 references is in addition to the 
30-odd references annotated in the November 1952 issue, 
page 290, and the 60-odd references annotated in the 
August 1951 issue, page 232. 

High-Impact Styrene Applications, February 1954, page 
146. Case histories describing applications for extruded 
high-impact styrene in aircraft storage battery and for 
antenna spacers. 

Silicone Rubber as Electrical Insulation, February 1954, 
page 126. Applications for sheet, tape, and extrusions 
for cable and wire in motors, transformers and appli- 
ances; report of corona tests showing exceptional re- 
sistance. 

International Viewpoints on Classification of Insulation, 
January 1954, page 95. Reports on 1953 IEC meetings. 
Swiss and U. S. viewpoints presented. 

Research Progress in Dielectrics—1953, January 1954, page 
88. Seventh annual review of Conference on Electrical 
Insulation; discussion of thermal classification a major 
topic; studies of ferroelectrics and electrical degradation 
reported. 

Testing Organic Materials for Electrolytic Corrosion, De- 
cember 1953, page 133. Test methods developed at 
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Feeding and 


Indexing Controls 


On a Bottle Banding Machine 


Photoelectric register control, electric clutching 


and braking and electronic time delay are combined to provide 


automatic stopping and starting of indexing mechanisms. 


Sidney Carter, Chief Engineer 
ECONOMIC MACHINERY Company, Worcester, Mass. 


ONE OF THE BASIC OPERATIONS of the World Automatic 
Cellulose Banding Machine, Fig. 1, is to cut accurate 
lengths of the banding material which is fed in roll 
form. Cutting printed bands involves a problem of 
registration control which is solved by a combination 
of electrical and mechanical devices. A photoelectric 
unit is used to control the cut-off point. However, 
because the electric eye can be “fooled” into mistak- 
ing a printed character for the registration mark, a 
cam-operated limit switch is added to blank off the 
registration circuit while the printed portion of the 
material is passing the scanner. 

The development of the registration control was an 
essential step in the design of the banding machine. 
The machine automates one of the last elements of 
bottling and labeling processes to be done by hand. 
This is the application of the sealing band around the 
neck and cap of the bottle. The machine handles all 
shapes and sizes of bottles used for beverages, phar- 
maceuticals and other products. 

The complete design is the product of cooperation 
between the engineers of the Economic Machinery 
Company, Machinery Electrification, Inc., of Wor- 
cester, and Electronic Machine Parts, Inc., of New 
York City. In addition to the register control, the 
banding machine is equipped with an electronic timer 
which delays starting until a sufficient number of 
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FIG. 
bottle cap  band- 
ing machine. Self- 
contained convey- 
or carries bottles in 
from the left and, 
then, out of bander 
to the right. 


1—Automatie 


bottles have accumulated to 
justify a run. This avoids 
too frequent stops and starts 
and increases the expect- 
ed service life of the machine. Wear is reduced 
further and flexibility increased by the use of five 
Warner electric brakes and clutches. These are in- 
corporated where intermittent motions requiring fast 
starts and stops are involved. In a slipping application, 
the clutches make possible easily adjusted torque 
transmitted to bottle-positioning rollers without over- 
heating of either clutch or drive motor. 
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ELECTRIC EYE 
CONTROLS LENGTH | 
OF EACH BAND 


\ 
bo 


CELLULOSE 
BAND FED 
FROM ROLL 
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FEED* ROLL 


CELLULOSE BAND FED 
TO PROPER LENGTH 


| _-PLUNGER 


$f aaa 


CELLULOSE 
BAND 


VACUUM GRIPPER HEADS OPEN 
AND POSITION CELLULOSE BAND 
UNDER PLUNGER AND STRIPPER 


VACUUM GRIPPER HEADS 
GRIP CELLULOSE BAND 


KNIFE CUTS OFF 
CELLULOSE 
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RECEIVE CELLULOSE BAND 


FIG. 2—Stages in the automatic banding process. Vacuum grippers open 
entry of the plunger. During stripping, air blast through tip of plunger actually 
that it fits easily over the bottle neck. When air is 


The six sketches in Fig. 2 show the sequence of 
operation of the major mechanical movements in the 
automatic bander. Second in importance are the chain 
conveyors and the indexing starwheel. The latter takes 
bottles from the incoming portion of the conveyor, 
positions them for banding and then deposits them 
pn the outgoing section of the conveyor. Most of the 
ndividual mechanisms in the bander are driven by 
means of cams, genevas, chains and sprockets and 
connecting rods from a single shaft. The %-hp main 
drive motor is coupled to this shaft. The feed rolls 
are also driven from this central shaft, but an electric 
clutch is incorporated to permit independent control 
of the feeding operation by a photocell system. 

Referring to Fig. 2, the feed rolls move an accurate 
length of cellulose banding material into position be- 
tween the vacuum gripper heads, then stop. The heads 
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NO.5 


the flattened band before 
stretches band so 
removed, band contracts tightly around neck. 


come together, clamping the band, which is then cut 
by the reciprocating knife blade. The cellulose band 
is in the form of flattened tubing. At this point in the 
cycle, vacuum is applied to the gripper heads so that 
the sides of the tubing will adhere to the heads. Then, 
as the heads are retracted, the flat tubing is opened to 
form the round band. The plunger moves down into 
the band, the vacuum is released, and the stripper 
descends to push the band from the plunger onto the 
neck of the bottle. A blast of air from the lower tip 
of the plunger keeps the band opened wide as it is 
slipped onto the bottle. The banding operation is now 
complete. 

The schematic wiring diagram of the main control 
for the automatic bander is given in Fig. 3. The 
vacuum pump and conveyor drive motors are fed 
from the 110-volt, single-phase line through magnetic 
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starters. The balance of the circuits shown are em- 
ployed to accomplish these functions: Line 


1—Setting up the machine for standby operation. 


Transformer 


2—Starting the machine automatically when bottles 
arrive at the input end. 





; ; ; C Qn Off 
3—Stopping the machine only at the end of a cycle 
with all mechanisms in their proper starting positions. 1 1 
. , ; ; F F 
4—Feeding accurate lengths of. banding material. L}FB3 ‘4-hp vacuum pump motor 83} | 
i a “ i Stort vP OL Out 
5—Positioning or “spotting” round bottles. Stop. Paina mn 
. < 2s . p 
6—Providing safety features. 3 
The electrical system is designed so that when the “a-hp conveyor motor 
ON button is depressed, control relay CRI is energiz- ST sad ~ ~~ 
° ; t M 
ed but the machine does not start unless bottles are BM La ae 
: P . “1. ° > cr 
available for banding. This no-bottle, no-action fea- cM oe 6 
ture saves wear on the mechanical parts when there Pics “%-hp bonder motor nll 
are gaps in the procession of bottles. Limit switch T 8M Auto Mw 6 UT 
LS4 is held closed by the spring-loaded guide around —o o——f 
hei . 6 'H 
the starwheel and is opened only should bottles jam ae 


in the starwheel mechanism. As the first bottle reaches 
the starwheel, it closes LS], triggering time-delay unit 
TD1. After a lapse of several seconds, contacts TD1 
close to energize the bander motor relay BM through 
the closed CRI contacts. Now, machine operation 
starts and continues as long as bottles are present. 


Stop Emergency 
——_= stop On 





BM 


CR2 


Stopping the Machine. Because of the complicated ” CRI BM 


i 

| 

| 

| 

| 

| 

| 
mechanically interlocked movements used in the | 
hander, it is obviously undesirable to stop the machine | = 
haphazardly at any point in the cycle. It is essential, | 10-1 TR-1 
for example, to have the starwheel stop exactly in a l 10, 
position where it is ready to accept the next incoming 
bottle without interference. For this reason, cam- | 
operated limit switches, Fig. 4, are incorporated to | 
stop the machine at a predetermined point in the cycle. | 
Limit switch LS2 is closed by a cam on the bander | 
drive shaft once each revolution. As long as bottles | 
keep entering the starwheel, thus holding the normally | 
closed LSI contacts open, the closing of contacts LS2 | 
does not cause energization of relay CR2 and the 
machine continues to operate. However, should these | 
LSI contacts be allowed to close, relay CR2 is ener- | 
gized at the point determined by the cam shape. | 
Then, the normally closed contacts CR2 open, break- | 
ing the circuit to the operating coil of relay BM. ! 

| 


$2 CR2 





This de-energizes the bander motor and sets brake am ¥ i 

BRI. A potentiometer is connected into this brake iin 
circuit to permit adjustment of the speed of brake i ae AAA LA 
setting and release. This provides either abrupt or ~—— o = 
cushioned stopping of the machine. 

The above description covers the automatic stop- CRI Brake 
ping of the machine when the supply of bottles runs Co BRE 
out temporarily. It is also necessary to furnish stopping 
controls for operator use. Should trouble occur, the ms Clutch 
emergency stop button is pressed. This action de- ia 
energizes relay CRI and, in turn, relay BM and causes 
immediate stopping of the machine at any point in a, a a a tien 
the cycle. This is unsatisfactory in the normal course ae cee 


control circuit. Two stop buttons are includ- 
ed. The emergency stop button de-energizes 
all circuits instantaneously. The second stop 


of events for the reasons explained above. Accord- 
ingly, a second stop button is provided in parallel with 
limit switch LS6, which is operated once each cycle button shuts down the machine in a position 
by a cam identical in design to that associated with where it will be ready to receive the next 
LS2. Now, should the operator wish to halt the ma- bottle. 

chine in its standby position, he depresses the stop 
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button and holds it out. The machine does not stop 
immediately because the circuit to relay CRI is com- 
pleted through contacts LS6, which are held closed 
for the duration of a banding cycle. As soon as this 
cycle is completed, contacts LS6 open, de-energizing 
relay CRI and stopping the banding motor. Thus, the 
machine movements come to rest at the predeter- 
mined position necessary for simple restarting. After 
an emergency stop, the operator must reset the ma- 
chine to a normal stop position by manually tripping 
limit switch LSI or turning the machine by hand. A 
selector switch marked for automatic and hand oper- 
ation is included for this purpose. In the hand posi- 
tion, the selector switch opens the circuits to the 
operating relay and releases brake BR1. 
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Time Delay. If the incoming bottles were not moy- 
ing in an unbroken stream but were separated one 
from another by short distances, the bander motor 
would stop and start for each bottle. Such pertorm- 
ance would be unsatisfactory from a wear standpoint. 
For this reason, electronic time-delay unit TDI is 
included to allow some time after LSI is tripped 
before the bander motor is started. Thus, the bottles 
will accumulate on the incoming conveyor and the 
machine starts and stops for groups of bottles rather 
for each isolated bottle that comes along. 

The time-delay circuit is shown in Fig. 5. When the 
first bottle actuates LSI, relay TRI is energized and a 
green pilot light is illuminated (see Fig. 3). This light 
warns the operator to stand clear of the machine since 
it will start up in a matter of seconds. Normally open 
contacts TRI close and capacitor C2 begins to charge 
through resistor R3 and potentiometer P1. The rate of 
changing of C2—and, hence, the time-delay constant of 
the circuit—is determined by the setting of Pl. Nor- 
mally closed contacts TRI have opened so that the 
voltage of C2 is imposed directly on the grid of the 
glow tube. When the voltage of C2 rises to the neces- 
sary value, the tube conducts, energizing relay TRD. 
Action of two sets of TRI contacts (Fig. 3) then ac- 
tuates the bander motor relay and extinguishes the 
green pilot light. When LSI is allowed to open, TR1 
is de-energized and normally closed contacts TRI dis- 
charge capacitor C2, preparatory for the next start 
operation. 














FIG. 7—Spotter drive mechanism. Right-angle 
drive from motor at bottom is coupled through 
long vertical shaft to 
clutches. 


gearing and_ electric 


FIG. 4—Cam-controlled limit switchs make 
possible the normal stop feature for both 





automatic and manual shutdown. 


FIG. 5 — Schematic diagram of electronic 
time-delay circuit. Length of delay is ad- 





justable through potentiometer PI. 
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spotter Drive. Although the bottles handled by the 
oanding machine may be perfectly round in shape, 
they can still be considered to have a “front” and a 
“back.” At the time of manufacture, a small teardrop 
or spotting bar is molded onto the surface of the glass 
near the bottom of the bottle. All printed labels and 
bands used on such bottles are placed in a definite 
position relative to these bars. This assures correct 
spacing of the printed matter and uniformity of 
appearance. 

Because of the necessity for uniformity, bottles ap- 
proaching the banding station must be manipulated by 
the machine into proper position. This is done by 
means of two spring-loaded rollers, Fig. 6, mounted 
in front of the starwheel mechanism. When the star- 
wheel rotates, a bottle is brought into contact with 
the abrasive-covered periphery of the roller. This 
roller spins the bottle around until the bar on the 
surface of the glass strikes a stationary projection on 
the machine. This bottle is now aligned correctly for 
banding and on the next index of the starwheel, it is 
moved under the banding devices. Here, the bottle 
contacts a second roller which again drives the boss 
against a stationarv backstop. However, the amount of 
rotation is slight since it is required only to correct 
any small shifts in bottle position that occurred dur- 
ing the indexing of the starwheel. 

The second roller, alone, would be sufficient to ac- 
complish positioning. However, the speed of the 
machine would have to be slowed considerably to 
allow sufficient time for this roller to complete posi- 
tioning before descent of the band material. Many 
bottles are 300 deg or more out of alignment as they 
enter the machines. Accordingly, two rollers are used. 
The first has ample time to rotate any bottle into posi- 
tion while the preceding bottle is being canned. The 
second ‘roller, then, has to spin the bottle only a few 
degrees at most. 


Adjustable-Slippage Electric Clutch 

As seen in Fig. 7, the positioning rollers are driven 
from below the table by one motor through a dual- 
output gear train. Each roller drive shaft is equipped 
with a d-c electric clutch. Bv adjusting the excitation 
of these clutches, the rollers can be made to slip at 
any desired value of torque. This slippage is required 
when the spotting bars on the bottles come up against 
the bottle stops. The adjustable torque feature is im- 
portant to the best performance of the machine. If 
torque were fixed at too low a value, the bottles could 
not be spun into position quickly enough to allow 
highest rates of production. On the other hand, if a 
direct drive or too high a value of clutch torque were 
used, the roller would attempt to rotate the bottles 
past the backstop and chattering would result. Slip- 
ping friction clutches originally used for this purpose 
were subject to overheating and short service life 
and torque outputs were not easily adjusted. The elec- 
tric clutches slip with little wear and without over- 
heating. The torque output of the electric clutches are 
set easily by means of potentiometer dials incorpo- 
rated in the selenium-rectifier power pack supplying 
direct current for clutch operation. The circuit dia- 
gram of the clutch control is given in Fig. 8. The 
positioning or spotting motor is 14» hp. 
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FIG. 6—Spotting rolls can be seen in lower fore- 
ground. Star-wheel indexing mechanism has_ two 
levels to grip each bottle securely around the base 
and neck. 


Registration Control. The rubber feed roll for the 
cellulose banding material is driven by take-off gear- 
ing from the main shaft coupled to the bander motor. 
The connection between roll and shaft is not rigid and 
continuous. Instead, power is transmitted to the roll 
through an electric brake-clutch arrangement. A large 
gear on the roll meshes with gears on the output shafts 
of the brake and the clutch. When the clutch is ener- 
gized, the roll is driven from the main shaft. At the 
proper time, the clutch is de-energized and the brake 
is set, stopping the feed roll. Control of the clutch- 
brake combination is by means of single pole-double 
throw limit switch LS5. This switch is actuated by a 
cam on the main shaft. 

The advantage of using the clutch-brake on the 
feed roll is that it permits adjustment of the lengths of 
bands applied to the bottles and enables registration 
control. The banding machine is designed to handle 
both plain and printed bands. The plain band has no 
marks of any kind so that registration is not a problem. 
Accordingly, the clutch and brake units are con- 
trolled directly from limit switch LS5. The circuits 
are so arranged that banding material is fed only when 
the limit switch roller is within the depressed por- 
tion of the cam. This cam is made of two flat pieces of 
steel and the cam roll surfaces are adjustable. By 
loosening two Allen-head screws, the outside portion 
of the cam may be turned, lenethenin« or shortening 
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the depressed section of the cam with a corresponding 
effect on the length of the band. 

Photoelectric registration control is furnished with 
the machine for use with printed bands. This is neces- 
sary to insure that an accurate length of band is fed 
by the rolls on each cycle. Simple cam control is im- 
practical because factors such as imperfections in the 
printed material and minute slippage or backlash in 
the feed system could lead to cumulative errors in 
length and the knife would cut through the printed 
matter. The additional equipment required is the 
photocell unit, which can be seen in Fig. 6, and its 
related power supply, Fig. 9. The photocell unit can 
be advanced or retarded along the length of the 
material so that when the thyratron is fired the printed 
material will be cut off at the proper place. This is 
done by an adjusting screw and a knurled knob. 

The photocell is responsive to a printed registration 
mark on the banding material. A problem exists in 
that the photocell is unable to distinguish between the 
registration mark and the printed characters in the 
band design. Accordingly, if the photocell were in 
the control circuit continuously, it would probably 
be fired at some point before the registration mark 
were reached, resulting in improper cut-off. To pre- 
vent this, the photocell is blanked-out for most of the 
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FIG. 8—Control circuit for spotter drive. D-c 
energizing current is supplied to magnetic 
clutches from selenium rectifiers. Slip is 
adjusted by means of potentiometers. 





FIG. 9—Power supply for photoelectric cell is 
in this cabinet. Adjustable cam and limit switch 
LS5 are to the right of this unit. 


length of the band. It is connected into the circuit 
when the band reaches a point slightly before the 
registration mark. With this design, the photocell can- 
not react to printed characters, yet assumes full con- 
trol of the stopping of the feed rolls at the time the 
registration mark appears. 

With the electric eye, limit switch LS5 is wired to 
the photocell power supply instead of directly to the 
feed clutch and brake. The depressed section of the 
cam for LS5 is positioned so that the material begins 
to feed before the electric eye takes over. A selector 
switch is included in the photocell power supply to 
allow the operator to condition the machine for printed 
or plain bands. In the “plain” position the photocell is 
out of the circuit and LS5 controls the feed rolls 
directly. 

Tubes 5Y3 and 6X5 in the wiring diagram, Fig. 10, 
are rectifiers supplying plate and grid voltages for the 
photocells and other tubes in the circuits. Two 5582 
photocells are employed with a single light source 
or scanner for increased output. Thyratron 2050 and 
amplifier 6SK7 are the remaining tubes. Relay MR is 
equipped with single-pole, double-throw contacts 
which have the same relation to the clutch and brake 
as the corresponding contacts of LS5. 

At the start of a cycle, the roller of LS5 enters the 
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FIG. 10 — Registration 
control incorporates 
thyratron for energiz- 
ing the stop relay and 
two photocells for sens- 
ing band position. Con- 
tacts LSS remove B+ 
voltage from thyratron 
when printed matter is 
passing scanner. 
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depressed portion of the cam opening the normally 
open, held closed LS5 contacts. This removes plate 
voltage from the thyratron, de-energizing relay MR. 
The MR contacts open the brake circuit and close 
the clutch circuit. Now, the rolls are driven and begin 
to feed banding material. Variations in the amount of 
light falling on the photocell have no effect on the 
feed. As the registration mark imprinted on the band 
approaches the photocell scanner, the cam trips con- 
tacts LS5 and restores B+ voltage in the thyratron 
plate circuit. However, the thyratron does not fire 
since the control grid voltage is low. When the regis- 
tration mark comes under the light source, the in- 
creased illumination falling on the photocells causes 
these tubes to conduct more current. The increased 
voltage drop across the load resistor in the plate cir- 
cuit of the photocells is amplified by tube 6SK7 and 
applied to the control grid of the thyratron. This 
triggers the thyratron and energizes relay MR. The 
clutch and brake now act to stop the movement of 
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the banding material at the precise position required 
for proper cut-off by the bander knife. 

The sensitivity control is a potentiometer by means 
of which the output of amplifier 6SK7 can be adjusted. 
This is necessary because the various colors used in 
banding materials and in printing inks cause more 
or less light to be reflected on the photocells. As the 
contrast in colors used to fire the photocel!s is in- 
creased, sensitivity may be decreased. Two pilot lights 
are used on the registration control to enable the 
operator to determine if the control is functioning 
satisfactorily. The first lamp is lighted when the photo- 
cell circuit assumes control. The second lamp goes 
on when the photocell circuit stops the feed roll. 
By observing the sequence of and the length of time 
between the lighting of these lamps, the operator can 
detect improper adjustment of the limit switch cam. 
The registration is connected into the machine circuits 
by means of a Jones plug for simple replacement in 
case of failure. OOo¢ 
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‘Transduetors 


As D-C Instrument Transformers 


Transductors provide a means for supplying stepped-down voltage 


and current to meters in d-c applications. Like a-c instrument 


transformers. transductors feature a linear relationship between 


input and output and isolate meters from load circuits. 


W. A. Derr and E. J. Cham 
Switchboard Engineering Department 
WEsTINGHOUSE ELECTRIC CORPORATION 


INSTRUMENTATION of high-current and _ high-voltage 
d-c circuits presents problems not encountered by 
users of alternating current. Until recently, there has 
been no d-c counterpart of the small, compact a-c 
instrument transformer, which enables instrumenta- 
tion at low voltages and electrical isolation of the 
metering circuits. 

Now, a small device, the transductor,* can be made 
to serve, in effect, as a d-c transformer. Such trans- 
ductors are suitable for potential, current and power 
measurement circuits. They can be used also for 
totalizing and telemetering. The transductor is an 
important aid when instrumentation is to be applied— 
either as original equipment or for test purposes—to 
the machines and equipment that use large amounts 
of d-c power. 

Previously, for instrumentation involving direct 
current, instruments were connected directly to the 
circuit for values of 50 amp or less; for larger currents, 
shunts were used. Voltage connections were made 
directly to the instrument, regardless of the voltage. 
Therefore all instruments were subjected to full volt- 
age. This was satisfactory where the value was less 
than 300 volts, but above that direct connections from 
the d-c circuits caused insulation problems and haz- 
ards to personnel. The transductor solves these prob- 
lems by isolation of the metering circuit. 

A transductor is a magnetic amplifier of the simple 
saturable-reactor type and consists basically of a pair 


*The term transductor is widely ised in Europe to describe saturable reactors 
and magnetic amplifiers of all types. In the United States, the word transductor 
has been used to describe a simple type of magnetic amplifier used for the 
measurement of direct current and voltage. See reference note at end of article 
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of two-winding transformers, Fig. 1. The input wind 
ings of the transformers are connected in series opposi- 
tion so that the fundamental component of the a-c 
input is cancelled in the d-c input windings, prevent- 
ing unwanted transformer action. The flux density in 
the cores varies with the amount of direct current in 
the input windings. This affects the inductance of the 
reactor, and thus controls the amount of alternating 
current in the output. The a-c output is proportional 
to the d-c input. A typical transfer (i.e. input vs out- 
put) curve for a transductor is shown in Fig. 2. The 
shape of the curve is largely determined by the core 
materials used. The new core materials, such as Hiper 
nik V, provide a transfer curve that is linear over a 
much wider range of d-c input than that realized with 
conventional materials. Because in most metering ap- 
plications linearity, rather than high sensitivity, is the 
prime consideration, the simple magnetic amplifier of 
Fig. 1 is usually satisfactory. By proper choice of 
circuit, the transfer curve can be made to pass nearly 
through the origin. 

In some applications, the a-c output of Fig. 1 can 
be applied directly to a suitable a-c instrument. How- 
ever, there are some disadavantages to this practice. 
For example, the usual a-c ammeters and voltmeters 
have squared scales rather than a uniform scale. Also, 
the fact that the a-c output current varies in phase 
angle with the supply voltage as the d-c input changes 
makes the a-c output unsuitable for many applications. 
Therefore, a full-wave bridge-type metallic rectifier 
is usually connected in the a-c output circuit. When 
the output is rectified, d-c instruments with uniform 
scales can be used. Power instrumentation and _total- 
ization are readily accomplished. Note that the output 
in Fig. 2 is independent of the polarity of the input. 

Where the transfer curve must be linear from zero 
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FIG. 1—Simplified diagram show- 
ing the transductor principle. Out- 
put is essentially independent of 
change in load resistance and suppl» 
voltage over a wide range. Type 
illustrated is a small polarity-insen- 
sitive transductor for measuring 


high values of current. 





to full output, or where the output must be responsive Current Transductors. This type can be applied to 
to the polarity of the input, two biased units with circuits where the maximum current involved may be 
their outputs differentially connected are employed. as small as 1 amp, or as great as 100,000 amp. For 
The dotted curves of Fig. 3 are for two basic trans- 


high values of current, transductors become rather 
large if all of the current must pass through the 
primary circuit. A polarity-insensitive current trans- 
ductor of this type for 25,000 amp weighs approxi- 
mately 175 Ib. Obviously, a current transductor for 
measuring large currents can be made smaller in size 
only if a small fixed percentage of the total current 
passes through its input circuit. Two methods are 
employed for measuring large values of current with 
known as a polarity-sensitive or push-pull transductor. small transductors. One method is to connect the 
\ push-pull transductor circuit for measuring or re- transductor to a shunt, as shown at A in Fig. 5. 

cording current is shown in Fig. 4. 


ductor units with zero bias and opposite polarity out- 
puts. The addition of these curves results in zero out- 
put; but by the use of bias windings the outputs can 
be shifted as shown by curves A and B, so that their 
sum is a straight line passing through the origin and 
whose output has the same polarity as the input. When 
two basic transductor units with bias windings are 
connected to produce a transfer curve C, Fig. 3, it is 


A shunt has no appreciable temperature coefficient. 


A-C Output 
ba 
| 
+75 
7% 


25 


Output 







llr 
— 100 75 50 25 0 25 50 75 100 + 
D-C Input 


FIG. 2— Transfer curve for a basic transductor. 
New core materials enable the linear relationship 
between input and output. FIG. 3 (Right)—Addition 
of bias windings makes it possible to shift the output 
curve of the transductor. This results in a straight 
line passing through the origin. 
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To maintain the same division of current between the 
shunt and the input circuit of the transductor at all 
temperatures, the input circuit also must be designed 
with negligible temperature coefficient. This is accom- 
plished by the use of a manganin wire in the trans- 
ductor and short copper leads between the shunt and 
the transductor. The manganin wire accounts for ap- 
proximately 95 per cent of the total resistance of the 
transductor input circuit and, since this wire displays 
little change in resistance with temperature, the divi- 
sion of current is maintained at all temperatures. An 
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Connected) 


Instrument 


FIG. 4 — Push-pull or 

polarity-sensitive unit for 

Control current measurement. This 

Winding type of transductor pro- 
Same 

Material as 
D-C Bus 


duces the linear transfer 
curve, 


FIG. 5— Two methods for 
measuring large currents with 
a small transductor. Circuit 
A utilizes a shunt and manga- 
nin wire in the transductor. 
Cireuit B uses no shunt. 





installation of a small current transductor connected to 
a shunt is shown in Fig. 6. 

A second method for measuring large values of 
current with small transductors appears at B in Fig. 5. 
Here a current transductor is connected directly in 
parallel with a small portion of the conductor carry- 
ing the current to be measured. The transductor is 
physically located on the conductor. Its leads are 
electrically insulated from, but in thermai contact 
with, the current-carrying conductor. The transductor 
input circuit is a single turn of wire. The current- 
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carrying conductor and the complete input circuit of 
the transductor are made of the same material and 
are of essentially equal length, therefore current 
divides in proportion to the respective cross-sectional 
areas at all temperatures. 


Potential Transductors. A transductor for measuring 
potential is similar to those for measuring current. 
However, the potential version has: more input circuit 
turns of smaller wire to minimize power losses. A 
potential transductor is connected for measuring d-c 
voltage as shown in Fig. 7. Input circyit currents as 
low as 5 or 10 ma can be used. The resistance in 
series with the input winding is of a high value with 
respect to the resistance of the input winding. There- 
fore, if the series resistor has an essentially zero tem- 
perature coefficient, negligible error results with a 
transductor with a copper-wire winding. 


Transductor Output Circuits. A full-wave metallic 
rectifier is made an integral part of small transductors 
such as that in Fig. 7 to provide a d-c output. Such 
transductors can have essentially linear transfer curves 
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which are virtually unchanged for relatively large 
variations in output circuit resistance. The output 
milliamperes of such transductors are directly pro- 
portional to the measured current or voltage over 
a wide range of resistance in the output circuit. This 
action is similar to that of current transformers in 
a-c circuits. 

Transductors are available with a 0.1 per cent or 
less error for each 1.0 per cent change in the rms value 
of the supply voltage. Therefore, unless extremely 
high degrees of accuracy are required, a regulated 
power supply need not be used with transductors. 
The wave shape of the supply voltage has no effect 
on the accuracy provided the rms voltage remains 
constant. Instrumentation with transductors need 
merely be based on circuit arrangements, and instru- 
ment or meter design responsive to the flow of d-c 
milliamperes. The d-c milliampere output can be em- 
ployed for instrumentation in several ways. 

When current is measured in ignitron-rectifier or 
feeder circuits where current is always in the same 
direction, a d-c milliampere indicator or recorder is 
merely connected in the output circuit of a polarity-in- 





FIG. 7—Circuit for meas- 
uring d-c voltage with a 
potential transductor. A-c 
output is rectified before 
application to meter. 


FIG. 6 — Transductor in- 
stallation for 3300-volt d-e 
railway application. The 
upper transductor is a cur- 
rent type, connected to a 
50-millivolt shunt; the 
lower three are potential 
transductors. 
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sensitive current transductor. Where the current is 
measured in tie circuits that transfer power between 
buses or stations, a push-pull current transductor must 
be used. Connections can be made to a push-pull trans- 
ductor for indication or recording of d-c amperes in 
either of the arrangements shown in Fig. 5. With 
either method, a zero-center milliampere indicator or 
recorder is employed. 

The transductor output connections for potential 
indication or recording are exactly the same as those 
tor current indication or recording. The difference lies, 
as stated above, in the input circuit. For d-c power 
indication or recording, or d-c watt-hour integration, 
the slope of the transfer curves for the current and 
potential transductors must pass through the origin 
and be linear throughout the operating range. There- 
fore, push-pull transductors must be used in both the 
current and potential circuits. Watt indication or 
recording is obtained most readily by the use of a 
null-type instrument, as shown in Fig. 8. Integrated 
watthours can be obtained by the addition of an 
integrator to the null-type instrument. 
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Totalizing. Since the secondary circuits of current 
transformers can be paralleled, totalizing of a-c cir- 
cuits is no problem. However, until the development 
of transductors having essentially linear transfer 
curves passing through the origin, totalizing d-c cur- 
rent was a complicated procedure. Now, it is possible 
to totalize the currents in any number of circuits 
readily. Since transductor output current is the same 
over a wide range of output resistance, the output 
circuits of transductors can be paralleled for connec- 
tion to a single d-c milliampere indicator or recorder. 
Push-pull transductors are used for totalizing, and the 
d-c output circuits of each transductor can be paral- 
leled and connected to a d-c milliameter with two 
differentially connected coils, as shown by solid lines 
in Fig. 9. Resistors can be added to the output cir- 
cuits of the transductors to obtain millivolt drops, 
which can be connected in series to a null-type in- 
strument. Totalizing connections are shown dotted. 


Telemetering. Electric telemetering is the indicat- 
ing, recording or integrating of a quantity at a dis- 


FIG. 8—Push-pull transductors are used in 
this circuit to permit watt measurement or 


Null-type instruments are em- 
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= Input + 


FIG. 10—Bias winding serves to shift the 
transfer curve so that straight-line portion 
of the curve can be used for telemetering. 


FIG. 9 -—~- Current 
in several separate 
feeders can be total- 


Indicating ized by means of this 


Ammeter . : 
(Current Coils circuit. Paralleling 
Differentially transductors is sim- 

Connected) ple because output is 


independent of load 
resistance. 
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tance by electrical translating means. Many types of 
telemetering equipment now available are basically 
designed to operate from a d-c millivolt input. D-c 
millivolts proportional to the d-c current or voltage 
to be measured can be obtained readily from a trans- 
ductor by means of resistors. Therefore, transductors 
can be used tor telemetering in conjunction with any 
system whose operation is based on a d-c millivolt 
input. When telephone, power-line carrier or micro- 
wave channels are used for telemetering, impulse or 
frequency-type systems must be employed. For such 
operation transductors can be utilized only to provide 
a suitable input to the impulse or frequency-type 
systems. 

For telemetering over a complete metallic circuit, 
a transductor can be connected directly to a pair of 
line wires for direct operation of a d-c milliammeter. 
The fact that the d-c milliampere output of a trans- 
ductor is unaffected by appreciable changes in output- 
circuit resistance means that it is well suited for such 
direct telemetering, since changes in line-wire resist- 
ance do not affect the accuracy. A push-pull trans- 
ductor is not suitable for direct telemetering over 
line wires unless three or four conductors are available 
for each quantity to be telemetered. Economics 
usually dictate the use of a single pair of wires. There- 
fore, a polarity-insensitive transductor must be em- 
ployed. To permit use of the straight portion of the 
transfer curve, a bias winding is employed to shift 
the transfer curve, as shown in Fig. 10. When this 
is done it is possible to telemeter both polarities of 
d-c current or voltage to be measured with an in- 
strument with a zero-center scale. The circuit in Fig. 
11 is used tor telemetering d-c amperes or volts over 
a pair of line wires with a transductor and a receiving 
milliampere indicator or recorder. 


Current transductors available in standard sizes 
from 1000 to 100,000 d-c amp have an accuracy within 
2 per cent. Current transductors of the type shown in 
Fig. 1 are available for 50 to 100 millivolt shunts. 
These transductors have an accuracy within 1 per cent. 
Special units for limited ranges have an accuracy of 
0.25 per cent. Potential transductors are available 
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FIG. .1—Telemeter- | 
ing over a pair of Input 
line wires can be ac- ~_ 
complished with this 
transductor circuit. 

Bias winding _per- 

mits measurement 

of voltage of either 
polarity. 
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with insulation levels of 1000 and 3000 d-c_ volts. 
Potential transductors have an accuracy of 0.5 per 
cent. Li 
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441-52. 

“Series-Connected Saturable Reactor with Control 
Source of Comparatively High Impedance,” H. F. Storm, 
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“Magnetic Amplifier Applications in D-C Conversion 
Stations,” W. A. Derr and E. J. Cham, AIEE Transactions, 
Vol. 72, Part III, 1953, pp 220-9. 

References to the broader field of magnetic amplifiers 
are now quite numerous, many of them repetitious and 
overlapping as authors presented the same or similar 
articles and papers before various technical groups. For 
an unusually complete list (as of mid-1950) see the 20- 
page “Bibliography of Magnetic Amplifier Devices and 
the Saturable Reactor Art,” by J. G. Miles in AIEE Trans- 
actions, Vol. 70, Part II, 1951, p. 2104. 


Design Compendium on 
Magnetic Amplifiers 


A selected list of more recent feature articles appear- 
ing in ELECTRICAL MANUFACTURING on magnetic ampli- 
fiers was included in a bibliography published in January, 
1954, page 286. All of the articles in this list are now 
available in Design Compendium No. 1A, a 72-page com- 
bined reprint which includes each article in complete form 
with all tables, diagrams and illustrations. In addition to 
the series of four articles by Dornhoefer and Krum- 
menacher on “Applying Magnetic Amplifiers” the booklet 
contains four articles giving details on typical applications, 
a discussion of a new high-speed circuit, an evaluation of 
core materials, and the use of biased rectifiers to reduce 
losses. See “Feature Article Reprints” section in this issue 
for price and ordering instructions. 
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Alloy Castings for Pharmaceutical Machines 


H. C. Edgar, Assistant Chief Engineer 


ARTHUR COLTON Company, Detroit 


IN THE DESIGN Of machines used for 
handling dry and semi-dry pharma- 
ceutical materials, special attention 
must be given to the portions of 
equipment that are exposed to the 
materials being handled. In addition 
to the mechanical problems involved 


Cast 
Alloy 


Wrought 
Alloy 


304 70,000 
302 70,000 
316 70,000 
347 70,000 
303 70,000 


Tensile 
Type® psi 


Colton automatic tube filler for loading and sealing 
collapsible tubes with pharmaceutical materials. Cor- 
rosion resistance and freedom from contamination 
were major factors in selection of CF-20 casting 


alloy for parts in contact 


handled. 


in such operations as filling and mix- 
ing, the special problem of preserving 
the purity of the product being han- 
dled becomes of utmost importance. 
Even one part per million of a corro- 
sion product could ruin an entire pro- 
duction run. It is one thing to pro- 
duce a chemically pure material under 
ideal laboratory conditions, and quite 
another to achieve the same chemical] 


Physical Properties 
Yield Elong. 
psi per cent 


28,000 
30,000 
30,000 
30,000 
30,000 


— eS OY 


IWwWwww 
Be mn oe en 
Jt 


® Listed for convenience; composition ranges not the same 
as for equivalent cast alloy. 
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with materials being 





purity continuously with the condi- 
tions necessary to high-volume pro- 
duction. 

In the design of the Colton Model 
175 automatic tube filler, Fig. 1, 
corrosion - resistant nickel - chromium 
castings were selected for several ex- 
posed parts. need for 
complex shapes, ease of cleaning, and 


Appearance, 


economy were factors in the selec- 
tion of cast rather than welded parts. 

Types of materials in contact with 
machine parts include ointments, vita- 
min oils, tooth paste, concentrated 
fruit juices, glues and adhesives, calk- 
ing compounds and _ plastic wood. 
Machine parts in contact with these 
materials were: hopper, pump hous- 
ing and gears, valve body and plug, 
metering cylinder and piston, hose 
connections and nozzle shut-off parts. 
Special problems of purity eliminated 
carbon and low alloy steels. Of the 
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standard grades of corrosion-resistant 
alloys the five shown in the table 
offered the best combination of cor- 
rosion resistance and economy. 

Since there was no corrosive at- 
tack by oxidizing materials type CF-8 
was eliminated. CF-8M is usually con- 
sidered only when handling reducing 
acids such as dilute sulphuric which 
also was not present in this applica- 
tion. The columbium-stabilized CF-8C 
was not needed since no welding was 
involved, and machining requirements 
were not severe enough to call for the 
free-machining grade CF-16F. Thus, 
by elimination the CF-20 grade was 
chosen. It had more than adequate 
corrosion resistance, good mechanical 
properties, and_ satisfactory machin- 
ability. 

This machine fills inverted tubes 
from the bottom up; nozzle shut-off 
valve incorporates air pressure clean- 
ing of the nozzle at the upward end 
of the fill stroke. Tubes are automat- 
ically closed with a quadruple-fold 
clipless closure and ejected at a rate 
of 85 tubes per min, with one operator 
loading empty tubes. [ 


Reversing 
Drive for 
Air Cleaner 


Use OF A TIME-DELAY RELAY solved 
the reversal problem in the traverse 
drive of an automatic washer for an 
electrostatic air cleaner. The washer 
consists of a spray header which is 
driven by a gear motor and cable 
arrangement back and forth across 
the front of the Precipitron, Fig. 1, 
manufactured by the Westinghouse 
Electric Corporation. A simple limit- 
switch circuit for reversing the travel 
of the header is not practical because 
the capacitor-start motor must be 
brought to a stop before reversal is 
possible. To insure that the header 
is halted at the end of its traverse, 
the time-delay relay provides a lag 
of 2 or 3 sec before reverse voltage 
is applied to the drive motor. 

The drive motor for the washer is 
seen at the left of Fig. 1. At the touch 
of a pushbutton, the header moves to 
the right, automatically reverses and 
comes to rest again at the left hand 
side of the cabinet. A water spray 
flushes out all dirt that has been ac- 
cumulated on the plates of the Pre- 
cipitron. After washing is completed, 
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Fig. 1—Precipitron equipped with automatic washer. Water wash is required 
to remove electrostatically charged dust particles which have been attracted 
to the plate electrodes mounted within the unit. 


the header is used to spray the plates 
with an adhesive oil which serves to 
bind all dust particles removed from 
the air and deposited on the plates. 

The spray header is composed of 
two vertical pipes—one for water and 
the second for adhesive—fastened to- 
gether. The water pipe has two fan- 
spray nozzles per cell frame, arranged 
for complete water coverage of the 
cells. The adhesive pipe has a single 
wide-angle nozzle per cell frame. 
Near the top of the header is a double 
roller which rides in the support 
track. A second roller engages the 
lower guide track. Supply hose con- 


nections are provided at the top of 
the header. 

The header drive assembly consists 
of a small gear motor mounted on 
the exterior side wall of the air cleaner 
cabinet. The output shaft of the gear 
reducer is connected by a chain and 
sprocket arrangement to the driving 
pulley, Fig. 2, which is supported on 
a two-bearing countershaft. The drive 
cable is looped around this pulley and 
a series of guide pulleys mounted at 
the corners of the cabinet. The con- 
tinuous cable is fastened to the spray 
header. Thus, as the motor rotates in 
the forward and reverse directions, 


143 








DESIGN TRENDS 





is moved back and 
forth across the array of plate elec- 
trodes. 

Control. The schematic diagram of 
the Preciptron control circuits, Fig. 
3, shows the interlocks and pilot lights 
provided for personnel safety. This is 
required because a high d-c potential 
is maintained across the electrodes. 
The d-c voltage is supplied by tube 
rectifiers in the power packs. The 
number of power packs employed in 
the circuit is proportional to the vol- 
ume of air that a cleaner is designed 
to handle. 

With the header at rest at the left 
hand side of the cabinet, the contacts 
of left limit switch LLNC are open. 
Operation of the header drive motor 
is begun by momentarily pressing the 
header pushbutton. The circuit to the 
motor is completed to the run wind- 
ing through the right limit switch 
contacts RLNC and to the start wind- 
ing through contacts RLNC and con- 
tacts M2 and M4 of the 
relay. The header 


the spray header 


sequencing 
traverses toward 


WRAP CABLE AROUND CLAMP 
ON NOZZLE HEADER 


PULLEYS ON wrap CABLE ENDS 
HEADER AROUND CLAMP ON 
ORIVE MECH) NOZZLE HEADER AND | 
ANISM PULL TIGHT 
MOUNTED 





2—Header drive cable 


Fig. 
arrangement. 





the right. When the pushbutton is 
released, the circuit is maintained 
through contacts LLNC which have 
now closed. Contacts MCS open to de- 
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Fig. 3—Schematic circuit diagram of air cleaner control. 
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Time delay 


relay TD provides lag between tripping of limit switch RLNC and 
application of reverse voltage to start winding. 


energize the start winding when the 
motor comes up to speed, 

When the header reaches the limit 
of travel toward the right, contacts 
RLNC open and the motor stops. At 


the same time, contacts RLNO close 


to energize time delay relay TD. After 


3 sec, contacts TD1 close com- 
pleting the circuit to sequencing relay 

The run winding is now powered 
through contacts LLNC and M5. 
Contacts M4 and M2 have opened 
and the start winding is energized 
with reverse polarity through M1 and 


about 


M3. Thus, the 
header back across the 
contacts LLNC 


motor. The 


drives the 
cleaner until 
stopping the 
pushbutton must be de- 
pressed again to start another wash 
cycle. 

A valve solenoid can be 
the circuit to provide 
trol of wash 


motor 


open, 


added to 
automatic 
water. By means of a 
selector switch, the operator can ener- 
gize either the adhesive pump motor 
or the water solenoid depending on 
which fluid he wishes applied to the 
electrodes. 


con- 


Molded Fluorocarbons Applications 


THREE TyPEs of applications for Kel-F 
trifluorochloroethylene 
shown here. 

Fig. 1—An injection molded cover 
around the “horns” of this aircraft 
glide-path antenna provides required 
atmospheric and mechanical protec- 
tion and electrical insulation. Radio- 


materials are 
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frequency communication is said to 
be maintained under conditions of ice 
abrasion, thermal cycling, 
posure to corrosive gases. 
absorption and non-wettability guard 
against shorting under conditions of 
humidity. Molded by Auburn Button 
Works, Inc., Auburn, N. Y. 


and ex- 


Zero water 


“chases,” for r-t 
in portable fixed- 

communications 
injection molded by 
Electronic Mechanics, Inc., Clifton, 
N. J., in miniature % in. x % in. sizes. 
Dielectric and physical properties of 
the material were among the selec- 


Fig. 2—Frames, or 
crystal assemblies 
frequency military 
equipment are 
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FIG. 1 


FIG. 2 





tion reasons. The Kel-F frame grips 
the crystal throughout 


temperature 
changes thereby assuring proper align- 
ment in assembly. 


parts out of a total of 
in the construction of the Brookhaven 
National Laboratory Cosmotron. Each 


4 the 2432 magnet grid bars is in- 
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Fig. 3—A few of Kel-F insulator 


17.000 used 


COVER PICTURI 


sulated with “boots” and bolt covers 
fabricated from this material. In ad- 
dition to its dielectric and physical 
properties, the extremely low gassing 
rate of Kel-F was a major reason for 
its use in this application. Boot insula- 
tors help maintain critical grid bar 
gap under vacuum chamber pressures 
as low a 5.x 10-° mm. 

The insulating boots are fabricated 
from ‘2 in. sheet stock, molded by 
the Reiss Manufacturing Corp., New 
York, N. Y., from unplasticized Kel-F 
Grade 300. The Plastone Products 
Company, Inc., Lindenhurst, N. Y., 


Eleectromechanical Balance Detector 


Rotary Solenoid 


Pointer Lever 


Vertical Scale iene y 






Tut 
the cover, is an electromechanical de- 


MICROSEN BALANCE, pictured on 


vice used as an element in process con- 
trol instruments made by Manning, 


Maxwell & Moore, Inc., Stratford, 
Conn., such as the American elec- 
tronic miniature recorder recording 


control station and electro-pneumatic 
valve Operating on the 


principle, the 


positioner. 
force-balance device 
measures an electrical input signal in 
comparison to mechanical position or 
an electrical output signal. The op- 
posing forces are applied to a flexure 
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Flexure Bearing 
oe a i 


pivoted (torsion) beam, seen on top 
An oscillator coil, lo- 
cated close to the outboard tip of the 
beam detects any unbalance. The os- 
cillator circuit (right) 
current in an electronic amplifier to re- 
establish a balanced condition. 

The output signal is connected to 
the beam through a spring or an elec- 
tromagnet to provide one of the op- 


of the device. 


controls the 


posing forces, or feedback. This action 
assures a precise relationship between 
the input signal and output or control 
signal. 


FIG. 3 





blanked, punched and formed the 
sheet to required dimensions. Insulat- 
ing bolt washers and bushings were 


molded on Brookhaven’s own stand- 


ard equipment. 


All Kel-F materials are 


produced 


by The M. F. Kellogg Co., Chemical 


Mfg. Div., Jersey City, N. J. 





| Application of the Microsen 
| Balance to a m-niature strip- 
chart recorder. 


In miniature recording instruments, 
as indicated in the schematic diagram, 
a rotary solenoid servo positions the 
pointer or pen. The force produced 
mechanically by the position of the 
pointer lever is compared to the signal 
created by the input. These signals 
are of the order of 4% to 5 ma. The 
four-bar linkage provides perpendicu- 
lar pen permitting use of 
vertical time lines on the strip chart. 

The balance is hermetically sealed 
and all leads are brought in through 
glass-sealed terminals. OO 


motion, 


rc rT 
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Servo Control Provides Press-Fit Feel 





With the aid of a pressure gage, Servo slave control on hydraulic press permits 
the operator to obtain “feel” in pressing shafts into rotor |iminations. 


UsING A HYDRAULIC PRESS with a 
manual servo control with “feel” in it 
has helped speed up production and 
reduce the necessity of re-working 
parts in the assembly of 1% in. diam 
shafts in motor rotor laminations at 
the Otis Elevator Company in Yon- 
kers, N. Y. With the old hand-oper- 
ated arbor press assembly method, 
loose shafts did not show up until 
they were further advanced in the 
production sequence. 

A close study of the situation was 
made by the Otis tool engineering de- 
partment and in cooperation with the 
methods and processing departments 
a recommendation was made to ob- 
tain a 5-ton Denison hydraulic “Multi- 
press” equipped with a servo-control 
mechanism. The Denison touch con- 
trol is a slave-type servomechanism 
utilizing a unique linkage and a modi- 
fied servo valve, which together af- 
ford direct control of the ram and 
produce ram motion exactly as dic- 
tated by the operator. 

This gives the operator 
“touch” control of the ram and allows 
the operation to be observed as it is 
being performed. 


control 


This is possible 
through a pressure gage on the press 
column. Loose or poor fits show up 
as a loss in pressure. Otis reports that 
rejects and resultant costly re-working 
have been eliminated from this job. 
Shafts are pressed into the stacks 
under 5-tons pressure, but in order to 
get a larger “daylight” opening, a 
10-ton frame was specified. The ton- 
nage of the press is infinitely variable 
by adjusting a knob, making the press 
adaptable to other work. O00 


Rapid Weighing by Centrifugal Force 


By MEASURING the degree of unbal- 
ance imparted to a rapidly revolving 
flywheel into which two coins, the 
standard and the one of unknown 
weight, have been placed, it is pos- 
sible to weigh and sort 18,000 coins 
per hr with an accuracy of % per cent 
in the weighing of 25-cent pieces and 
with even greater accuracy for the 
larger coins. Developed by M. L. 
Kuder and E. C. Palasky of the Na- 
tional Bureau of Standards at the 
request of the Treasury, this system 
has the advantages of high sensitivity, 
low susceptibility to seismic noise, 
and independence of other physical 
properties of the coin except diameter 
which is held to extremely colse tol- 
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erances by the “coining” 
Sorting of 


heavy” categories 


operation. 
“light” and 
is accomplished 
through suitable circuitry which de- 
termines precisely the angular posi- 
tion of the wheel at which the coin 
is to be removed so that it will fall 
in the proper container. 


coins into 


The system is essentially a pen- 
dulum whose principal mass is con- 
centrated in a flywheel approximately 
7 in. in diameter. The wheel is 
mounted at the lower end of a vertical 
rotating shaft, left, Fig. 1. At the top 
of the shaft is a d-c driving motor and 
a gimble mount which serves as the 
fulcrum. The pendulum is of such a 


length that its natural period is much 


longer than the period of vibration 
established by the revolving wheel. 
Thus, the vibrational effects of the 
wheel are independent of any resonant 
effect of the pendulum and the rota- 
tion of the center of gravity of the 
wheel about its geometric center takes 
place as though the wheel were a 
body revolving in free space. 

By rotating the wheel at 3000 rpm 
with the about 2% in. from 
the center of the wheel, an accelera- 
tion of nearly 500g is imparted to the 
coins, magnifying the small weight 
differential between them 500-fold. 
The vector product of the large syn- 
thetic acceleration and the small dif- 
ferential mass is the which 


coins 


torce 
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Here’s why... 


VARGLAS Tubing is now impregnated with G.E. PERMAFIL 


9 
Here’s how... 
BETTER DIELECTRIC RETENTION 


+ - » 7,000 volts — and keeps its high dielectric value under toughest service 
conditions. 


BETTER FLEXIBILITY 


«+. twist it—tie it— bend it— wrap itl No crack—no peel —no dielectric loss. 


BETTER HEAT RESISTANCE 


... withstands more than 2,000 hours at 105° to 110° C — 1,000 hours at 125° 
C — extensive periods even at 150° C. 


AVAILABLE IN COILS 


. so that you can cut the length you need — no more, no less, no waste. 
Standard colors — wide range of sizes — meets or exceeds all A.S.T.M. 
specifications. 


CAN BE AFTER-TREATED ue 


. . « in baking and varnishing operations. Reacts ‘ R 7 F 
better than most oleoresinous materials and other 
synthetic coated tubings. Sample— 


A A A ee = Ul ani 
Information 












VARFLEX Corporation, 309 Jay St., Rome, N. Y. 


Please send me full information as well as a free sample of your new 
Varglas Tubing impregnated with General Electric Permafil. | am particularly 
interested in samples suitable for 
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FIG. 1 


Fig. 1—Coin weighing machine developed by the National 
Bureau of Standards. Cabinet at left contains the flywheel 
in which the coins are automatically placed for weighing. 
Cabinet at right contains the control circuitry and the 
power supplies. Fig. 2—The coin emerges from the slot 
in the edge of the wheel after weighing. Immediately 
below the wheel is the coin inserting mechanism. Above 
the wheel, to the rear, is the mutual-inductance micrometer 


causes the wheel to accelerate rapidly 
into a new orbit about its new center 
of gravity whenever a coin of un- 
known weight is placed in the wheel. 

Within six revolutions of the wheel, 
or 0.12 sec, the initial transient dis- 
turbance resulting from the loading 
of a new coin into the periphery of 
the wheel is damped down. Subse- 
quent detection of the constant am- 
plitude of vibration that determines 
the difference in weight between the 
two coins is made during the two fol- 
lowing revolutions. A total of ten 
revolutions is allowed for the com- 
plete weighing cycle; thus, five coins 
can be weighed each second. 

An electronic mutual-inductance 
micrometer probe placed near the 
wheel hub, Fig. 2, detects the vibra- 
tion of the pendulum shaft.° This de- 
Micrometer, 


* Technical details of an Electronix 


M. L. Greenough, Electronics 20, No. 11, 172 (No- 
vember 1947). 


FIG. 3 


vice is an extremely sensitive trans- 
ducer which can determine a change 
in length as small as 50 microin. The 
transducer consists of two coplanar, 
coaxial coils wound on a dielectric 
core. The primary coil is energized 
from a regulated r-f source whose 
frequency is much higher than the 
wheel vibration frequency. The mu- 
tual-inductive coupling between the 
primary and secondary varies as a 
nearby conducting material—i.e., the 
wheel hub—moves toward or away 
from the coil assembly. When the 
wheel vibrates, the secondary coil 
generates a modulated a-c_ signal 
whose period is equal to that of one 
revolution of the wheel. The trans- 
ducer, with its regulated power sup- 
ply and simple amplifier, produces a 
signal of relatively large amplitude 
linearly proportional to the departure 
of the coin from the nominal weight. 
Response speed is more than adequate, 





which measures the amount of vibration in the wheel. 
Housing at the left contains a stroboscopic light used in 
balancing the wheel dynamically. Fig. 3—Coin-weighing 
flywheel with the top cover removed. Coins are inserted 
into the hub from below and centrifugal force moves them 
to the edge. Diametrically opposite the wheel is the stand- 
ard weight against which the coin is compared by the 
direction of unbalance. 


weighed and the 
lie on a straight line 
passing through the geometric center 
of the wheel. If the 
weighed is heavier or lighter than the 
standard, the center of gravity of the 
pendulum moves along this line to 
one side or the other of the geometric 
center. Thus, the wheel can vibrate 
in either of two modes which are 180 
deg apart with respect to the time at 
which the coin in the wheel passes a 
given point. A mirror mounted on the 
rotating shaft reflects a beam of light 
onto a photocell, thereby generating 
an electrical pulse each time the coin 
passes a given point. The photocell 
signal coincides with either a positive 
or a negative signal from the trans- 
ducer each revolution of the 
wheel, and the combination of the 
two signals indicates whether the coin 
is heavier or lighter than the standard. 

The coin is initially inserted into 
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e Intricate Timing Devices 





e Automatic Business Machines 
Because of keener competition, today’s products are being designed 
with a watchful eye toward economy and sustained high quality. 
Guardian Relays are right in line to help design engineers conserve e Automatic Wave Changing on 
space, reduce weight and meet power requirements with plenty to Short Wave Transmitters 
spare. This is exemplified by Guardian’s lightweight midget Com- 
munications Relays, Series 595-P, 595-H (Hermetically sealed in - 
accordance with MIL-R-6106), and 695-P. Features: (1) new, im- e Automatic Elevator Control 
proved field piece with enlarged end adjacent to armature retards e Appliance Controls 
magnetic reluctance; (2) armature pivots on a stainless steel pin 
bearing to minimize friction and utilize maximum power; (3) maxi- 
mum electrical separation is obtained between left and right hand e Alarms, Traffic Signals 
contact stacks by means of fiberglass barrier; (4) magnetic circuit 
efficiency assured by correct combination of winding to core size : 
for sensitive or power types. ¢ Machine Controls 


e Automatic Circuit Selections 


e Animated Signs and Displays 


e Transportation Controls 


e Safety Devices 


e Combustion Controls 

e Fire Controls 

e Conveyor Controls 

e Sorting Machines 

e Physical Therapy Equipment 


e Communications 








Series 
595 H 695 P * An Endless Variety of Special 
Up to 4 P.D.T Up to 4 P.D.T. Up to 6 P.D.T Applications 
Series 595-P, up to 4 P.D.T. contact switches, weighs (D.P.D.T.) VISIT 
2.5 oz. Series 595-H carries up to 4 P.D.T. Series 695-P, up to 6 Guardian Booths 
P.D.T., weighs (D.P.D.T.) 3.5 oz. Write for complete details now. 582—584 


Components Ave. 


1.R.E. Show 
GUARDIAN @ELECTRIC re 
New York, N. Y. 

1627-C W. WALNUT STREET CHICAGO 12, ILLINOIS March 22-25 


A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 3-enu sh cm 1F 
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the center of the wheel, Fig. 3, by a 
polyiron-core solenoid which injects 
the coin vertically upward. A 20-uf 
condenser, charged to 800 volts, sup- 
plies the energy for the injecting 
pulse. This pulse, when applied to the 
solenoid, produces a powerful eddy- 
current magnetic repulsion field be- 
tween the coin and the core, thereby 
lifting the coin into the hole. The axis 
of the hole in the hub is inclined at 
a small angle to the axis of the rotat- 
ing spindle and directs the coin into 
a position slightly away from the geo- 
metric center of the flywheel. There- 
after, centrifugal force causes the coin 
to move into the pocket at the periph- 


ery of the wheel. The new coin im- 
parts its kinetic energy to the weighed 
coin already in the pocket, thereby 
forcing this coin off the wheel. 

By properly controlling the time at 
which the new coin is inserted into 
the wheel, the eject phase position is 
so chosen that the weighed coin may 
be cast into an “accept” or “reject” 
receptacle. The timing is electronically 
determined by the weight of the coin 
in the wheel. 

The addition of a relatively small 
amount of electronic circuity pro- 
vides a means of dynamically balanc- 
ing the flywheel. With two standard 
coins placed in the flywheel, the only 


source of vibration is the unbalance 
of the wheel itself. The mutual-induct- 
ance micrometer detects this unbal- 
ance, and a photocell energized by a 
light beam reflected trom a mirror on 
the shaft assists in determining the 
phase of the unbalance. The electronic 
combination of these two signals oper- 
ates a stroboscope which illuminates 
only the heavy portion of the wheel. 
Degree markings on the edge of the 
wheel identify the heavy position, and 
setscrew adjustments on the periphery 
permit alteration of the weight dis- 
tribution. Usually only one or two 
trials are necessary to restore the 
wheel to precise balance. OOo0 


Ceramic Replaces Glass in UHF Tube 


H. J. Nolte, Tube Department 
GENERAL Evectric Co., Schenectady 


Part of General Electric's ceramic 
tube program is production of three 
uhf television transmission power 
tubes using ceramics in the envelope 
construction in place of glass. The 
tubes, types GL-6283, GL-6183, and 
GL-6182 (illustrated), have power out- 
puts of %, 1, and 5 kw, respectively, 
and operate at frequencies up to 900 
megacycles. At these ultra high fre- 






max diam 2° in. 


150 


Fig. 1—Cross-section view of General Electric 
Type GL-6182 5-kw uhf television transmit- " 
ting tube in which ceramics replace glass in Fig. 
parts of tube envelope. Height overall, 8%%«; 


quencies and power levels the dielec- 
tric loss in ordinary insulators, such 
as glass, is great enough to melt the 
insulators. By replacing glass with 
ceramic bodies the destruc- 
tive dielectric losses are not encoun- 
tered. An additional advantage, with 
the high power densities involved, is 
that ceramics can be operated at 


certain 


higher temperatures than glass. 
Further departure from the con- 

ventional in the tube design is the 

stepped ring construction which pro- 


OONTRACTION IN CM PER Om x io-® 





vides minimum reactance and volume 
within the tubes’ contours. This con- 
figuration is made 
process of metallizing the ceramics, 
specially developed for the purpose, 
wherein the ceramics can be processed 
and brazed with the same facility as 
metals. Thus the entire envelope and 
electrode mount assembly of a tube, 
comprising five ceramic cylinders, 20 
sealing sleeves, electrode supports and 
other with 10 metal-to- 
15 metal-to-metal junc- 


possible by a 


portions, 
ceramic and 
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2—Linear expansion curves of 
sealing metals and two ceramic bodies. 
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to all maintenance problems 
with ADLAKE Mercury Relays! 








Type 1133 ADLAKE 
three pole load relay... 


aa PVE) 1 
VOLTAGE 


CONTACTS seconos 
NORMALLY operate 


contact normally open 


ile ih 


@ Thanks to their positive, leak-proof seal- 
ing... their sure-fire mercury-to-mercury contact 

. their immunity to normal vibrations and 
temperature changes'...thousands of satisfied 
users in every branch of industry can testify 
that ADLAKE Relays literally need no mainte- 
nance whatever! 


ADLAKE Relays have won their place by proven 
dependability—year in and year out—in jobs 
that conventional relays can do in an uncertain 


THE 
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PMS 


WELEASE 


MS & WESTLAKE 
ELKHART, ind. 





manner at best! For every ADLAKE Relay is 
tested—and guaranteed—to meet specifications! 


Yes, in chick incubators or diesel locomotives— 
for street traffic control or long-range navigation 
—wherever sensitivity and dependability are 
required—you can count on ADLAKE. Send for 
complete ADLAKE Relay catalog today...write 
The Adams & Westlake Company, 1168 N. 
Michigan, Elkhart, Indiana. In Canada, write 
Powerlite Devices, Ltd., Toronto. 


or-~\ Adams & Westlake 


{of serving the olmpatatee y) 
Joie ae A COMPANY 


Established 1857 e ELKHART, INDIANA e New York ¢ Chicago 


Manufacturers of ADLAKE Hermetically Sealed Mercury Relays 
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tions, are stacked together and joined 
in two subassembly hydrogen furnace 
brazing operations. 
avail- 
able and several specially developed 
ceramic bodies of the alumina, zircon, 
steatite and forsterite types were con- 
sidered or tested in the early stages 
of tube development. No single body 
met all requirements; however, sev- 
eral are good compromises. Those se- 
lected for the tubes are a forsterite, 
composed principally of magnesium 
silicate and an almost pure alumina 
body. The forsterite is used for its 
low loss factor and dielectric constant, 
its close expansion match to practical 
scaling metals, ease of fabrication and 
processing, and low cost. The alumina 
is used tor its high strength and re- 
sistance to heat shock. Feasibility dic- 
tates the portions of the envelopes 
where each is used. For example, the 
rigorous heating of the anode insula- 
tors (2 and 2% in. diameter) of the 
l- and 5-kw tubes requires the ex- 
ceptionally strong alumina, while the 
milder heating of this portion of the 
M4-kw tube permits use of the weaker, 
though electrically superior, forsterite. 
Ideally, the metals from which the 


A number of commercially 


sealing sleeves are made should match 
the ceramics in expansion. Since iden- 
tical matches among the commercial 
metals were not attainable, two of the 
closest selected; an iron-chro- 
mium alloy (Type 430 stainless steel), 
for the forsterite, and an iron-nickel- 
cobalt alloy (fernico, Kovar, Therlo®) 
for the alumina. The metals are cov- 
ered thinly with copper to give high 
conductance and to allow easy braz- 
ing in industrial hydrogen. To mini- 
mize transmission of destructive 
stresses from non-matching portions 
of the tube through the sealing sleeves 
to the ceramics, flexibility is designed 
into the sleeves by making them rela- 
tively long and thin (0.015 to 0.030 
in. wall), consistent with required 
strength and electrical design require- 
ments. 

The principal requirement of the 
metal-ceramic junctions in the tubes 
is that they withstand temperature 
variations from 50 C to +600 C 
without rupture or loss of vacuum 
tightness. The method of making such 
seals is one in which the ceramic 
cylinders are provided with metallized 
bands, 0.001 in thick, to which the 


were 


* Registered trademark of 


Driver-Harris Company 


sealing sleeves are silver-solder brazed 
in hydrogen furnaces. The active in- 
gredient in the metallizing process is 
manganese. At elevated temperatures 
this metal reacts very readily with 
ceramics to provide the means where- 
by other metals may combine with 
ceramics to produce bonding. Thus a 
mixture of molybdenum and = man- 
ganese powders when coated on the 
ceramic cylinders and fired at a high 
temperature (1250 C to 1550 C, de- 
pending upon the tvpe of ceramic) 
in a protective atmosphere forms a 
tightly secured metallic layer. A_plat- 
ing of nickel and copper over the 
metallic layer facilitates wetting of 
the silver solder during brazing. 
Apart from the thermal and _ elec- 
trical superiority of ceramics over 
glass for UHF needs, their use and 
unique adaptability to metal arts tech- 
niques offers other advantages. For 
example, during seal making, ceram- 
ics, unlike glass, do not deform, do 
not acquire 
strain, 


undesirable — residual 
their metals 
oxidize. Thus a high degree of preci- 
sion in interelectrode spacing is pos- 


nor do sealing 


sible and no subsequent cleaning or 
annealing is necessary. ] 


Protecting Coil-Impregnating Atmospheres 
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John D. Pharr 


Manufacturing Engineer 


WESTINGHOUSE ELECTRIC CoRP. 
East Pittsburgh, Pa. 
HIGH-VOLTAGE STATOR COILS require 


a special impregnation process for 
better resistance to ionization in serv- 
ice. Special taping and impregnation 
is essential to fill all air spaces. For 
best results an inert atmosphere must 
be maintained in impregnating tanks 
above the level of the asphaltic 
or copolymer 
present 


hazard 


gum 
resins. Any oxygen 
would 
and oxidation of 
the impregnating material. Nitrogen 
is used at 


create an explosion 


also cause 
with a 
method of policing the atmosphere 
for oxygen content based on a 
tinuous oxygen 


Westinghouse 


con 


indicator made by 


Mine Safety Appliances Co., Pitts 
burgh. 
Nitrogen is supplied by a process 


of burning a mixture of natural gas 


For more effective impregnation, a 
nitrogen atmosphere is supplied to the 
impregnating tank; this MSA oxygen 
recorder signals if 


oxygen content 


approaches danger point. 
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“EASY does it” with SPEED NUTS 


.-.cuts assembly time 87%! 


What was causing delays in the production 
of the new Easy Spindrier? Easy engineers 
recently found out in a hurry. It was the 
motor mount bracket assembly. A staking 
operation was creating a decided bottleneck. 





Borrowing on their own long-time experi- 
ence with Speep Nut brand fasteners—and 
the help of the Tinnerman field engineer—they hit on a highly 
successful solution using a special Flat-Type SPEED Nut! 


Easy Spindrier 


Proof of the success was supplied through a startling 87% sav- 
ing in production time—and an overall cost savings of 47%! 


Little wonder, then, that Easy engineers saw to it that over 60 
SpEED Nuts were designed into the new Easy Automatic Washers. 


MORE 
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THAN 8000 SHAPES AND SIZES 


N FASTENING S® 


Special self-retaining Flat-Type 
SPEED Nut snaps easily into exist- 
ing notch in bracket. Replaces 
round nut which was staked 
down, often causing distortion 
of nut—this meant -re-tapping. 
Also, paint clogged around nut, 
causing screws to bind. Paint 
can’t clog SpEED NUTs. 


Send today for your copy of SPEED NuT 
“Savings Stories”; write: TINNERMAN 
Propucts, INc., Department 12, Box 6688, 
Cleveland 1, Ohio. In Canada: Dominion 
Fasteners Limited, Hamilton, Ontario. 
In Great Britain: Simmonds Aerocessories, 
Ltd., Treforest, Wales. In France: Aero- 
cessoires Simmonds, S. A., 7 rue Henri 
Barbusse, Levallois (Seine). 
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and air; combustion products are 
compressed, dried and retained in 
pressure vessels for use as needed. 
At various points within the impreg- 
nating tanks and gas processing units, 
samples of the gas are taken continu- 
ously and analyzed. A recorder shows 
oxygen content continuously and 
sounds an alarm if the oxygen in any 
sample exceeds % of the predeter- 
mined explosive limit. 

Heart of the indicator is the de- 
tector cell—essentially a primary cell 
with a metallic and a hollow carbon 
electrode 


immersed in electrolyte, 


housed in a plastic container. The 
sample to be analyzed is passed 
through the hollow carbon electrode 
of the detector cell. Hydrogen evolved 
in the cell collects at the carbon elec- 
trode and causes “polarization,” which 
decreases the generated voltage and 
current. Oxygen from the sample dif- 
fuses through the wall of the carbon 
electrode and combines with the hy- 
drogen, thus producing a “depolori- 
zation.” Thus the more oxygen the 
sample contains, the higher the elec- 
tric output generated by the cell. 
Because the current generated by the 


cell would be aftected by variations 
in the cell temperature, the cell is 
contained in a thermostatically con- 
trolled water jacket which is main- 
tained at a constant temperature of 
30 C, 


Although the instrument is widely 
used in the petroleum, chemical and 
metallurgical industries for continu- 
ous measurement of oxygen in inert 
or combustible atmospheres, this is 
thought to be the first use of the 
device in monitoring the atmosphere 
in impregnating tanks. Ooo 


Welded Studs Simplify Compressor Mounting 





Fig. 1—One of two studs holding motor compressor in hermetic housing. 


A switcH in fastening methods has 
speeded up production while bring- 
ing costs down and product quality 
up for hermetic housings for motor 
compressors used in domestic air-con- 
ditioning units. The housings are 
made in two parts, Fig. 1, which are 
stamped out on 600-ton presses and 
the compressor unit is anchored 
within through two studs on a ledge 
or shelf on the inside of the larger 
stamping. 

Formerly, specially machined studs 
were hand arc welded to the ledge. 
This method presented problems in 
warpage, locating and cleaning that 
which resulted in an excessive number 
of rejects. In addition, the method did 
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not lend itself to the utilization of 
mass production techniques. 

In an effort to find a solution to 
these problems, the Bingham Stamp- 
ing Division of Bingham-Herbrand 
Corp., Toledo, called in fastening en- 
gineers from the Nelson Stud Weld- 
ing Division of Gregory Industries, 
Inc., Lorain, Ohio. As a result, spe- 
cial Nelson granular flux-filled studs, 
Fig. 2, were designed for the applica- 
tion and two twin-gun Nelweld pro- 
duction units installed. 

With the semi-automatic stud weld- 
ing equipment, direct fastening costs 
were reduced by 30 per cent. Hous- 
ings are now stud welded at an 
average rate of 192 units per hr, com- 





Fig. 2—Former method (left) used a 
specially machined stud. At right is 
self-fluxed welded stud. 


toggle 


Fig. 3—Housing base is 
clamped in fixture while two heads 
on air cylinders complete stud weld- 
ing. 
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"Know-How' 
at Your Service! 
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IF YOUR PROBLEM CONCERNS 


ELECTRICAL INSULATING 
MATERIA LS...Here’s Your Solution... 


Helping manufacturers in the selection and application of all types 


A COMPLETE LINE OF ALL of electrical insulating materials for many years has given your IWI 

THESE PRODUCTS IS IN STOCK Representative a store of practical experience that would be difficult 

READY FOR SHIPMENT to match in the industry. Also at his command, and yours, are the 
research and engineering departments of the leading insulation manu- 

Varnished Cambric Products facturers which IWI represents. All of this ‘know-how’ is at your 

oe — disposal —to help you choose exactly the right product for the job, 

Saturated a no matter how special. Your inquiries are solicited—any time, 

Insulating Varnish without obligation. 

Vulcanized Fibre 

Phenolite ; 

Fibre Wedges IF IT’S ELECTRICAL INSULATION 

Wood Wedges YOU CAN GET IT FAST FROM IWI 


Built-up Mica Products 
Asbestos Insulation 


tices Gene Seeeieticds IMMEDIATE SERVICE from a warehouse near you. Get your small 


Pressure Sensitive Tape production lots and seldom-used items from IWI. 
Cotton Tape 
Cotton Sleeving TOP QUALITY PRODUCTS only are sold by IWIi— nationally adver- 
— Built To Specifications tised and used by leading electrical manufacturers everywhere. 
erion 
Silicone Resins 7 4 
Silicone Insulations Your Vila dg ¢ Compl € ve a ad Defenda Me Source 


PPM EN aa a SA em hse ie a tail iat) 


INSULATION AND WIRES INCORPORATED 


3435 Chouteau Avenue « St. Louis 3, Missouri 


Write For The Address Of “The Warehouse Nearest Your Plant 
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pared with less than 30 per hr for- 
merly obtained when hard arc weld- 
ing was employed. In addition, warp- 
age has been eliminated and correct 
stud location and alignment assured 
by the gun mounting and work hold- 
ing fixture, Fig. 3. Besides the end 


product is much cleaner. 

After three terminal bushings are 
projection welded onto the housing, 
it is loaded into the stud welding fix- 
ture. The operator loads a stud and 
protective ceramic ferrule into the 


chuck of each gun and presses a 


button which automatically clamps 
the piece, moves the guns down to 
the housing and welds the studs. Guns 
then automatically return to loading 
position. Taping the outside of the 
housing with a hammer removes the 
ferrules. 


Nomographs for Transformer Design 


Manfred Gruenspecht, Engineering Mer. 
David Morris, Project Engineer 
SQUARE Root MANUFACTURING Corp. 


Yonkers, N. Y. 


THE TEDIOUS calculations involved in 
solving formulas for the design of 
transformers and iron-core inductors 
can be simplified by use of nomo- 
graphs. The accompanying nomo- 
graphs make possible rapid determi- 
nation of the number of primary turns, 
core area, flux density and applied 
voltage. After the designer has se- 
lected the size and type of lamination, 
which is based on the volt-ampere 
rating as well as the maximum per- 


60 -CYCLE CHART 








S 
8 Volts, rms 
° 


a FD /|@ 


wow 


missible temperature rise, the follow- 
ing equation must be solved to find 
the number of primary turns required: 
E 4.44 FNBA (0.88) 10-> 
where E applied voltage (rms) 








4.44 a constant for sine wave 
operation 
F a frequency in cycles per 
second 
N number of turns 
B flux density (lines per 
square inch) 
A area of iron (center leg) 
in square inches 
0.88 stacking factor for 100 
per cent interleaved 
lamination 
N A B 
Areo of Lines 
center leg sq in. 
108 
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20 2 
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6.0 6 
5.04 5 
40 4 
3.0 3 
e -2 
O 1000 
0 8 
0.6 6 
0.5 5 
0.4 4 
034 3 
0.2 2 


100 16 





The nomographs presented here- 
with give the solution to this equation 
without any calculation having to be 
made. The two nomographs are basi- 
cally the same, except that one is 
designed for a frequency of 60 cycles 
per second and the other for 400 eps. 
Three values of the equation have to 
be known in order to find the un- 
known. There are two sets of variables 
in this equation; either B and A or 
E and N. At all times two variables in 
the same set must be used when draw- 
ing lines. As an example, issume. that 
it is desired to find the primary turns 
required when the applied voltage is 
to be 115 volts at 60 cycles, the core 
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Fig. 1—Nomograph for design of transformers for opera- 
tion on 60-cycle alternating current. 


Fig. 2—Nomograph for design of transformers for opera- 
tion on 400-cycle alternating current. 
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precision connectors by Continental 
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<< THESE CONNECTORS ARE ACTUAL SIZE 


c= 


Series SM-20......Sub-Miniature Rectangular Connectors 
Series 20....................Miniature Rectangular Connectors 


Series H-20 ........ Hermetical Seal Miniature Rectangular 
Connectors 


TOG ED vcstsncsinciaseces Miniature Hexagonal Connectors 
(Vibration Proof) 


| Sevles EZ-16. ..cccecccecesees. Easy Release Power Connectors 
| (Spring Loaded contacts) 


PIG BG astcccssstrsnessornenee Rectangular Power Connectors 
MN cccnticsncesbantacsnte Rectangular Power Connectors 


NN oils cauttnceccivcsened Printed Circuit Connectors ( 


Miniature Precision Stand-offs ELECTRONIC SALES DIVISION DeJUR-AMSCO CORPORATION 


SPECIAL DESIGNS — submit your connector problems to 
our engineering department, Write Dept. EMC-3 DeJur-Amsco Corporation 
. 45-01 Northern Blvd., Long Island 1, N. Y. 


See the DeJUR line at Booth 200, ‘Production Road" Radio Engincering Show, Mar. 22-25 
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urea 1s 1 sq in. and the chosen flux 
density is 60,000 lines per sq in. The 
following procedure should be fol- 
lowed: 

1. Draw a line between 
A scale to 60,000 on the 
Fig. 1. 

2. Draw a second line from 115 
on the E scale to the N scale in such 


1 on the 
B scale, 


a manner that this line intersects point 
P which is the junction between the 
first line drawn and the reference line. 

3. Read 820 turns on the N scale. 

If the same core area, flux density 
and voltage were chosen at an oper- 
ating frequency of 400 cycles, the 
primary turns required in the above 
example would be 123 as evident from 


the 400-cycle nomograph, Fig. 2. The 
nomographs can also be used to find: 
1. The required core area—if volt- 
area, flux density and turns are known. 
2. The flux density—when core 
area, turns and voltage are known. 
3. The applied voltage—when core 
are, flux density and turns are known. 


Transducer Code Wheel on Glass 


THIs PATTERN for a _ digital code 
wheel, containing 13 concentric rings 
of alternating opaque and transparent 
sectors, has been successfully placed 
on glass by W. & L. E. Gurley, Troy, 
N. Y. The glass is 5% in. in diameter. 
The number of sectors per zone in- 
creases by doubling to 2!*, or to 4096 
in the outer zone. Divisions in the 
outer ring are less than 0.1 in. long 
and 0.004 in. wide. 























Gloss front 









(2) 0187 dia 
plastic studs 


Material: spring steel-heot treated-O.017 thick 


Self-Locating Blind Fastener 


A simMPLE and time-saving way of attaching glass picture windows to plastic 
TV cabinets has been developed by engineers of one of the largest manu- 
facturers of television receivers. The method makes use of the special 
fastener shown here, made by Tinnerman Products, Inc., Cleveland. It is 
a one-piece spring-tension type employing a standard flat “Speed Nut” 
flanked on both sides with push-on fasteners which bite into integral molded 
studs on the cabinet and provide a secure attachment without threading. 

One of these fasteners is used at each of the four corners. When pressed 
on plastic studs on the rear face of cabinet, each of the fasteners is secured 
in position to receive a screw which holds the glass viewing window in 
place. The TV picture window can be easily removed for cleaning or re- 
placement from the front of the cabinet. The problem of misalignment or 
loss of parts during assembly or removal is eliminated, since the fastener 
is self-retained in screw-receiving position. 

The new fastener offers a useful means for center panel attachments on 
plastic, die cast or sheet metal parts where the possibility of frequent re- 
moval calls for stationary fastening devices. 
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Developed from a Bell Telephone 
Laboratories, Whippany, N. J., de- 
sign, the code wheel will be used in 
a binary code transducer system. The 
system will supply data by rotational 
position of an instrument shaft to 
digital computers used in various 
military applications. The code wheel 
pattern on glass will make it possible 
te encode analog data more accu- 


rately than by other methods. 


ooo 








In actual use in encoding, one of 


the glass code wheels is rigidly 
mounted on an instrument shaft, and 
light is passed through the wheel 
and a slit to phototransistors. 
Computers used with the code 
wheel are based on a binary, rather 
than a decimal system. In any posi- 
tion, the arrangement of opaque and 
clear sectors in the annular zones 
represents a specific binary number. 
It is possible to read a total of 8192 
number codes, which enable determi- 
nation of accuracy of shaft position 
to approximately 2.5 minutes arc. As 
a prevention against ambiguity, the 
so-called “Gray code’—a special bi- 
nary system—is employed. Ood 


Castings With 
Less Nickel 


Savincs of nickel in alloy castings 
should follow from research results 
announced recently by Mr. A. M. 
Hall, Chief of the Division of Alloy 
Development at the Battelle Memorial 
Institute. Sponsored by the Alloy 
Casting Institute, Mineola, New York, 
technical association of high alloy 
(stainless) foundries, this research 
should stimulate more widespread use 
of a hitherto neglected alloy as a 
substitute for alloys containing greater 
amounts of nickel. 


(Continued on page 292) 
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When you design for SOCKET SCREWS 


USE AN H-K 


.. « you don't need anything else! 


Provides more pertinent data than you can find in a Catalog! 


IT QUICKLY GIVES YOU: The H-K Selector is definitely not a “gadget”. 
eeasmmens« suveens ¢ renee It was designed by design engineers for design 
engineers . . . and it gives the designer every bit 

STANDARD LENGTHS © STANDARD POINTS — of information he must have to select the proper 
ALL PERTINENT DIMENSIONAL AND size and type of Socket Screw. It’s a complete 
PHYSICAL DATA working tool which we believe you will find very 


helpful in your work—and it's free for the asking! 


| 
FREE! PT 
CEEOL 


H-K Selector on the 
letterhead of your 
: company and we'll 
ee === EE | rush it out to you 
at once! 


HOLO-KROME fax 





cen 
SOCKET SCREWS 


THE HOLO-KROME SCREW CORP. 
HARTFORD 10, CONN. 
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NEW COMPONENTS 
AND MATERIALS 





CAST IRON MOTOR LINE IN NEW NEMA FRAMES 


In the redesign of the Life Line-A 
motor line to conform to the new 
NEMA rerated frame dimensions, 
changes in magnet wire, slot insula- 
tion, impregnating varnish, bearing 
protection and lubrication, and_ in 
trame material and configuration have 
been effected. Ventilation has been 
improved, protection against drip is 
more effective and the motors are 
quieter. The line is available in drip- 
proof, totally enclosed fan-cooled and 
totally enclosed non-ventilated. 

The Bondar magnet wire insulation 
is a synthetic resin developed in the 
motor manufacturer's own laboratory 
and is claimed to have a life triple 
that of conventional wire coatings, 
due to its high thermal endurance. 
Slot insulation is a combination of 
DuPont's Mylar polyester film and 
rag paper. The combination occupies 
less space than the previously used 
varnished cambric and paper, with 
much greater dielectric strength and 
thermal endurance. The Bondite dip 
insulation for the wound stators is a 
phenolic-alkyd thermosetting — type, 
fortified by a water-repelling silicone. 
At elevated temperatures this com- 
bination is said to have a life of 170 
per cent of the previous dip insula- 
tion. Motor leads are more flexible and 
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have a lacquered glass braid cover- 
ing with a maximum safe operating 
temperature of 75 C. 

Use of circular stator laminations 
instead of square punchings with 
rounded corners reduces the effective 
volume of electrical steel about 15 
per cent. Copper weight is unchanged, 
rating for rating. 

On the dripproof motor, the ventila- 
tion is a straight-through design with 
a relatively small opening normal to 
the shaft axis, located in one quadrant 
of the rim of each end bracket. To 
double ratings in previous frame sizes, 
much more cooling air must be han- 
dled. BafHles assist in directing air 
over the end coils. The totally en- 
closed fan-cooled motor has radiating 
fins to provide maximum heat dis- 
sipation. It has largely been because 
of the need for these fins that cast 
iron replaces the former welded steel 
construction; also the availability of 
improved foundry techniques. The 
blower on the fan-cooled motor is 
made of molded glass plastics. Air 
stream is directed in an axial direc- 
tion through the fins. 


Prelubricated ball bearings are 


used, with a new four-way seal (see 
cut). On each side there is a stationary 
seal attached to the outer race. The 





outer seal attached to each side of 
the rotating inner race acts both as a 
seal and as a flinger to exclude for- 
eign particles. Bearing housings on the 
totally enclosed motors have a by-pass 
channel that equalizes the pressure on 
both sides of the bearing and _pre- 
vents breathing of contaminated at- 
mospheres through the bearing. The 
grease used in the bearings has been 
developed in coordination with sup- 
plier companies. It gives assurance of 
being a long-lived and reliable lubri- 
cant over a wide range of operating 
temperature and bearing loads. 

Much attention has been given to 
reduction of noise. In the new motor 
stator coils have been positioned to 
reduce harmonics, air gaps are held 
uniform, mechanical parts made with 





resonances not related to exciting fre- 
quencies and air flow studied for quiet- 
ness. Carefully controlled bearing in- 
ternal fits and finishes also reduce 
noise. Net result, two new motors 
have no higher sound level than the 
earlier design. Westinghouse Electric 
Corp., Box 2099, Pittsburgh 30, Pa. 
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BIG WEIGH 


This molded plastics housing for the Toledo Guardian 
70 Duplex Scale is another example of the advantages 
offered by urea materials for large molded parts. You 
won’t find a handsomer scale anywhere. It’s inviting 
to look at...clean... white... with smoothly rounded 
corners that leave no lodging place for dirt. 


Not all molders could handle this job. Many would not 
even attempt it. For it required unusual engineering 
know-how .. . skilful tool design . . . extra large presses 
. . . and broad experience in the intricacies of urea 
resin molding. Produced by Chicago Molded, these 
parts meet the most exacting specifications. 


It’s amazing how many leaders of industry, like Toledo 
Scale Company, come to Chicago Molded for the best 
in molded plastics. And, once started, they continue to 
come year after year. In fact, more than 60% of our 
business comes from firms we have served 15 years or 
more. They have learned that here they find complete 
facilities to handle any molded plastics job from the 
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TOLEDO SCALE does 
BIG THINGS in a 





smallest to the largest part made. . . in large volume 
. . . and in any material. And they value the sound 
engineering ability and seasoned judgment . . . the spirit 


of friendly cooperation . . . and the years of experience 
that lie behind it all. 


This same service is available to you . . . anytime. 
So... if your product calls for the use of plastic parts, 
talk things over with a Chicago Molded engineer. 
There’s no obligation. Just write, wire or phone. 


PRODUCTS CORPORATION 


CUSTOM MOLDERS OF ALL 4 
2 
& jm 







c 
1024 NORTH KOLMAR AVENUE ¢ CHICAGO 51, ILLINOIS 
MEMBER, COMMITTEE ON LARGE PLASTICS MOLDINGS S Pj 
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TIME DELAY 


OlL BURNER CIRCUIT 
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SOLENOID 
VALVE 


Carboloy ® Thermistors in the elec- 
trical control of an oil burner, de- 
lay opening of solenoid valve until 
combustion chamber is ready to 
receive properly aerated oil. A me- 
chanical timer was eliminated, and 
the cost of the unit reduced. 


The resistance of Thermistors —un- 
like metals — changes negatively 
with temperature increases. Their 
inherent thermal inertia makes 
them ideal for signalling and warn- 
ing devices and controls. Thermis- 
tors are available in two grades and 
in rod, disc or washer form, in a 
wide variety of sizes. 


The Carboloy Engineering Ap- 
praisal Service will work with you 
on specific applications involving 
Thermistors. Send coupon, today, 
for literature. 


Current—Time Curve 
40 


CURRENT - MILLIAMPERES 


£ 6 
TIME - SECONDS 


“Carboloy” is the trademark for the products of the 
Carboloy Department of General Electric Company 


CARBOLOY 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 
| 11109 E. 8 Mile Road, Detroit 32, Michigan 


Send me free technical information on 
| Carboloy Thermistors. 


| Naome__ 


| Address 


Company Position 


City__ 


_ SMALL ELECT 


New design and small size are fea- 
tures of electric brakes, clutches and 
clutch-couplings designed for the con- 
trol of low-torque drives. High speed 
engagement and release, coupled with 
high torques, make the units useful 
for starting, stopping, indexing, cy- 
cling, torque-limiting, and other ap- 
plications on small electrically oper- 
ated instruments and machinery. 
The electric brakes, Type RF, have 
just two parts: a rotating armature 
and a stationary field with replace- 
able face. The electric clutches and 
clutch-couplings, Type SF, have three 
working parts: a stationary field, rotor 
and armature. Units operate on 6 to 
15 watts, d-c. When the clutch field 
coil is energized, flux flows from the 
field to the rotor, which attracts the 


FLUOROCARBON P.S.A. 


Designed for electrical insulating and 
other applications, pressure sensitive 
adhesive tapes, COHRlastic Temp-R- 
Tape kK and Temp-R-Tape T, contain 
a silicone-rubber adhesive and a flu- 
orocarbon Both tapes can be 
applied at room temperature (as well 
as at temperatures as low as —65 F) 
without loss of adhesive properties. 

Temp-R-Tape K has a Kel-F base 
and possesses the inherent advantages 
of the fluorocarbon—chemical inert- 
ness, thermal stability and excellent 
electrical] The base 
tape has a dielectric strength of over 
1000 volts per mil. Type K is com- 
pletely pressure-sensitive from —80 
to 360 F. It adheres to a variety of 
surfaces, including phenolics, steel, 
aluminum, copper and brass. Temp-R- 
Tape K (applied at 70 F) has a tensile 
strength (based on thickness of back- 
ing) of approximately 2250 psi. Its 


base. 


characteristics. 


CAPACITOR WITH LONG 


Hermetically sealed, with a time con- 
stant in excess of 4800 hr, Stabelex D 
capacitors are now available for in- 


RIC BRAKES, CLUTCHES 


armature for coupled driving. Brake 
flux pattern is the same, except that 
the stationary field attracts the rotat- 
ing armature for instantaneous stop- 
ping. With special controls, response 
times measured in 
possible. 


milliseconds are 


Coils have ratings ranging from 6 
to 90 volts d-c; voltage is adjusted by 
means of rheostats. Torque ratings are 
from 8 to 240 in.-lb. Types RF and 
SK are available with diameters of 
146 to 4% in. Units require from 14s 
to 2%» in. axial space for mounting. 
Brakes and clutches do not need ad- 
justment; automatic take-up for wear 
of friction surfaces eliminates servic- 
ing needs. Warner Electric Brake & 
Clutch Co., Beloit, Wis. 
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TAPES 


thickness is 0.009 in.; base is 0.003 in. 
thick. It is available in rolls of 36 
vd, and in widths of 42, %4, 1, 12, 2, 
and 12 in. 


Teflon 


base and a silicone rubber adhesive. 


Temp-R-Tape T utilizes a 
It is said to be completely pressure- 
sensitive over the temperature range 
from —80 to 400 F. Temp-T-Tape T 
(at 70 C) has the following typical 
properties (based on thickness of back- 
ing): dielectric strength 8-900 volts 
per mil; tensile strength, 1000 psi. 
Thickness of base, 0.003 in.; of tape, 
0.010 in. It is available in 36-yd rolls 
with widths identical to those of 
Temp-R-Tape K; it can also be ap- 
plied to a similar variety of surfaces. 
Applications are also similar. The 
Connecticut Hard Rubber Co., 413 E. 
Elm St., New Haven 9, Conn. 
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TIME CONSTANT 


dustrial applications. They are used in 
computers, calculators and_ other 
equipment. Capacitors can be ob- 
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HERMETIC 
VARIABLE INDUCTORS 


The UTC VIC variable inductors have long filled 
a need in the electronic industry. Culminating an 
extensive development program, a new series 
will provide . . . greater reliability thru hermetic 
sealing ... higher Q factor . . . and smaller size. 


HIGH-STABILITY 
MAG-AMPS 


High gain magnetic amplifiers used in servo 
motor applications usually show some instability 
in use, tending to effect low frequency oscilla- 
tion. A thorough study of this condition has made 
possible the development of a new series of 
mag-amps for motors from 4 watts to 20 watts, 
with a much higher order of stability. 


a 


TRANSISTOR 
TRANSFORMERS 


Reducing the size of conventional transformers 
to that comparable with transistors results in 
very low power handling ability and high distor- 
tion. A revolutionary approach to this problem 
has resulted in designs which, in the same vol- 
ume, provide many times the power rating. . . 
plus a physical structure of exceptional reliability. 


ADVANCED DESIGN 
HIGH FIDELITY 
AMPLIFIER KIT 


While UTC does not manufacture audio amplifiers, an 
audio application group provides customer service in 
this field. Their investigation into high fidelity circuits 
has indicated unrealized weaknesses in most current 
amplifier designs. To correct these weaknesses, a new 
circuit will shortly be made available in an amplifier 
kit of advanced design, both electrically and in the 
— Stability provided by latest printed circuit 
thinking. 








ultra- 
sensitive 


relays 


provide accurate repeatability 
in alarm circuit of new nuclear 
reactor control instruments 


BARBER 


a 








In developing the alarm cir- 
cuit for its Log N Amplifier, which 
measures current from an ionization 
chamber and indicates reactor power 
over a range of six decades, Radia- 
tion Counter Laboratories, Inc. of 
Skokie, Illinois, could not obtain 
accurate repeatability in the limited 
chassis space with an electronic cir- 
cuit. By using the “Microposition- 
er’ they found the answer. 

Ideal for hundreds of industrial 
applications, Barber-Colman d-c 
polarized relays are ultra-sensitive, 
stable, and vibration-resistant. 
High-speed response—can be oper- 
ated in excess of 100 eps. 

Available in a wide range of coils, 
enclosures and mounting details, 
Extensively used in bal- 


ance-detecting bridge cir- —=aitt 
> ppm 
cuits and as plate current (<q 
relays in electronic appli- @ 
cations with an important Bagh 
saving in space. Boece 


Write today for Bulletin F3961-2 


BARBER-COLMAN COMPANY 
Dept. C, 1403 Rock Street, Rockford, lilinois 
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tained in a full range of values, and 
case sizes. Types are available for 
upright or inverted mounting, as well 
as for mounting in limited space. 
Operating temperature ranges from 

80 to 75 C, and capacity tolerance 
trom 10 per cent to +1 per cent. 
Change in capacity from room tem- 
perature to 75 C is —0.4 per cent. 
Industrial Condenser Corp., Dept. 
E-7, 3243 N. California Ave., Chicago 
18, Hl. 
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PRECISION POTENTIOMETER 
Single-turn, continuous-rotation —po- 
tentiometer designed for servo mount- 
ing is known as the J series Helipot. 
Resistances from 2 to 100,000 ohms 
can be provided, with tolerance as 
close as +1 per cent. Linearity tol- 
+0.25 per cent can be 
achieved in resistances below 10,000 
ohms; +0.15 per cent in resistances 
of 10,000 ohms and above. Power 
rating is 4 watts at an ambient tem 
perature of 40 C. Up to this ambient 


erance of 





10 C temperature, derating of power 
is not hnecessal’ry, because the resist- 
ance wire of the coil is wound on a 
copper mandrel, and heat is dissipated 
over the entire length of this mandre] 
even when only al portion ot the coil IS 
used, 

Up to 21 extra taps can be added 
to a J series potentiometer; each can 
be spot-welded to a single-turn of re- 
sistance wire without shorting out ad- 
jacent turns. Also, up to six sections 
can be ganged on one shaft. Potenti 


ometer dimensions: 2 in. in diam: 
overall length, 12 in. for a single 
section; each additional section adds 
3%, in. to overall length of a ganged 
assembly. External metal clamps _per- 
mit phasing of any section even after 
installation. The J series is available 
with either precision miniature ball 
bearings, or sleeve bearings. Helipot 
Corp., Div. of Beckman Instruments, 
Inc., 916 Meridian Ave., South Pasa- 
dena 18, Calif. 
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CASTING RESIN 

Feature of epoxy casting resin, Scotch- 
cast No. 3, is its usable life of from 
three to five days before setting. Cure 
time for the resin, which comes in a 
two-part liquid form, is from two to 
four hr at 250 F, with a longer cure 
at lower temperatures. 

Typical applications are for embed- 
ding electrical and electronic com- 
ponents and unitized circuits. Because 
of its low viscosity, it is suitable for 
the impregnation of coils, where. in- 
creased resistance to moisture is de- 
sired. A wide variety of filler mate- 
rials, such as silica, mica or tale, can 
be used with the resin, depending on 
the characteristics desired in the fin- 
ished casting. 

Other features of No. 3. include: 
100 per cent solids composition; no 


chemical deterioration within the 


BEFORE CASTING | 


sede 





CAST IN NO.3 RESIN 


65 to 250 F; 
resistance to acids, alkalies, solvents 
and oils, and excellent adhesion to 
most metals, plastics and conductors. 


operating range from 


Electrical characteristics include: di 
electric strength, 1000 to 1500 volts 
per mil on thin sections, a low dis- 
sipation factor over a wide tempera- 
ture range at frequencies of 60 cycles 


ELECTRICAL MANUFACTURING 


f 
1O 


ie€ 


W3-1 


MARCH 


Here’s a brake that has everything demanded of 
the most exacting service. Check over these valu- 
able features: 


NEW “CLOSE-COUPLED”’ COMPACTNESS chat not only 
enables it to fit in limited space, as in machine tools 
and similar equipment, but also provides the rigidity 
and sturdiness to take the stress of constant sudden 
stoppage. 

TORQUE ADJUSTMENT FROM THE OUTSIDE OF THE CASE. 


TYPICAL APPLICATION — This roll-forming machine has to 
stop movement of the work exactly on ao layout line. The 
Elliott Crocker-Wheeler brake motor does the trick. 





1954 


PRACTICALLY NON-WEARING BRAKE ACTION, with 
metal-to-metal contact of ‘“Velvetouch” discs and 
stationary plates for greater friction, quicker stops, 
and entire immunity to heat, cold, dampness, fungi, 
oil or grease. 


QUICK-REMOVABLE WRAP-AROUND COVER enables 


inspection of all brake parts from the side of the 
brake. 


SUPERIOR MAGNET CONSTRUCTION, up to the highest 
Crocker-Wheeler standards. 


If you want a free-running brake that clamps down 
to an instantaneous dead-on-the-line stop when the 
power clicks off, this is it. 

The Elliott C-W brake can be supplied with Crocker- 
Wheeler integral motor. It is also available as a 
separate unit for mounting on double shaft extension 
NEMA standard D flange motors, frames 203-326 
or C face motors, frames 364-405. It needs no mount- 
ing brackets nor adapters. 


GET THE BRAKE MOTOR BULLETIN 


Ask your local Elliott field engineer, or 
write Elliott Company, Jeannette, Pa. 





ELLIOTT Company 


STEAM TURBINES @ MOTORS @ GENERATORS @ DEAERATING HEATERS @ EJECTORS © CONDENSERS 
CENTRIFUGAL COMPRESSORS © TURBOCHARGERS @ TUBE CLEANERS © STRAINERS 
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PERFORMANCE YOU CAN 
DEPEND ON! 





PRECISION 
SWITCHES 


Make your selections from the 


BIGGEST LINE of little switches 


You don’t need to sacrifice size or performance to 
gain a high rating when you select your miniature 
switches from the combined Acro-Mu line. And since 
Acro-Mu makes more types of standard snap action 
switches than anyone else, you don’t need to shop 
around to find a unit for that special application. 
Chances are it’s right in our catalog. If not, we can 
develop it for you economically. 


Building better performance into miniature switches 
is our business. And working out switch applications 
with design engineers is an important part of our 
service. Consult us freely and without obligation. 
Write today for up-to-date catalogs. 





Main Office: Columbus, Ohio 
Factories: Columbus, Ohio and Hillsboro, Ohio 


SPLIT SECOND RESPONSE 


to 30 mc, and a stable dielectric con- 
stant within this range. Minnesota 
Mining and Mfg. Co., 900 Fauquier 
St., St. Paul 6, Minn. 
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MAGNETIC MOTOR RELAY 


Magnetic relay is designed for use 
with single-phase capacitor-start mo- 
tors requiring a voltage-sensitive relay 
to disconnect the start winding or 
capacitance when the 
motor approaches full speed. Assem- 
bled on a molded phenolic base, the 
device is 2'44 in. high, 146 in. wide, 
and 243 in. deep. Double break, silver- 
to-silver contacts on the single pole, 
normally closed relay are capable of 
handling start winding currents up to 


reduce the 





50 amp on 115-volt and 35 amp on 
230-volt Magnet 
available for continuous duty ratings 
1SO. volts. 60 cycles, or 300 
volts, 25 cvcles. Relay pull-in voltage 


motors. coils are 


up to 


is factory-adjusted for operation with 
in the desired range. The clapper- 
type magnet is designed with a pei 
manent air gap, a knife-edge bearing, 
ground sealing surfaces and a heavy 
shading coil, to provide long lite and 
quiet operation. Square D Co., 4041 
N. Richards St., Milwaukee 12, Wis. 

No. 7, FR ry f t ‘ } 


BRAKE MOTOR 


Now available in the 42-48 frame are 
'y- to Y%4-hp infinitely variable speed 
with built-in 


brake motors. The brake, which has a 


drives magnetic disk 
5-in. diam and is less than 3% in. long, 
mounts directly on the end of the 
motor, providing a packaged motor, 
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NICKEL ANODES | 


Uneven corrosion and release 
of foreign matter and exces- 
sive “sludge” militate against, 
often prevent, formation of 
an even, integrated plate of 
good color. Such “little foxes” 
are more or less traceable to 
imperfect grain structure in 
the anode. Seymour “Con- 
trolled Grain” Nickel Anodes 
have homogeneous grain. 
They are made of virgin nickel 
poured under accurate pyrometric con- 
trol. As a result, Seymour Anodes corrode 
evenly, eliminate many headaches. 












THE SEYMOUR LINE AT A GLANCE 


BRIGHT NICKEL 
PROCESSES 


Available for warm or cold plating baths, 
Seymour Bright Nickel Processes acceler- 
ate work and improve results. Write for 
complete information. 


Peete Alloys 






ATT cme P 4} _ 


Seymour Nickel Silver is an ideal silvery white base 
fo, plated ware, a smooth-flowing alloy for spun and 
drawn articles. Free-cutting, non-corrodible, it is ex- 
cellent for screw-machine products. It is widely used 
in the manufacture of keys, zippers, musical instru- 
ments, fine plated silverware, surgical instruments, 
fishing tackle, spectacle frames, etc. 


PHOSPHOR BRONZE 


The qualities of Seymour Phosphor Bronze—toughness, 
resiliency, and resistance to fatigue and corrosion— 
make this wonder metal ideal for a wide bracket of 
spring, electrical, and machined parts. Its range of 
grades and tempers gives the designer a selection of 
alloys to fit the job. Glad to furnish technical data 
and samples. 


THE SEYMOUR MANUFACTURING COMPANY ° SEYMOUR, CONNECTICUT, U.S.A. 
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brake, variable speed transmission and 
built-in reducer which may be 
mounted with four bolts. Features of 


ba 13:34 MANY REASONS WHY the brake motor include an external 


manual release automatic reset mech- 




























Beg suitable for both open or totally en- 
oe closed motors. 

The transmission itself is also avail- 
able without motor and can be ob- 
tally or vertically. Transmission illus- 
trical or pneumatic control are also 


anism, new friction elements which 
tained with a variety of built-in re- 
INSULATING ductions both spur and worm types, 
trated is equipped with the standard 
r micrometer control which may be 
a read accuractely to | 400 of the dial 
; available. Graham Transmissions Inc., 

W\ \ Menomonee Falls, Wis. 
gee rcle No. 8, Reader Inquiry Facilit e 24 
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You should know about eliminate lining-wear adjustments and 
replacements, and a brake enclosure 
with output shaft extending horizon- 
periphery. Remote mechanical, elec- 
PENETRATION - BONDING - ECONOMY 


MINIATURE BALL BEARINGS 


Miniature ball bearings are available 
in size R-2—0.3750 in. OD: bore, 
0.1250 in.; and width, 0.1562. in. 
Bearings can be obtained in 2 basic 
constructions and 10 different types. 
Typical is the bearing illustrated, 
A modern baking varnish with definite economy features, RMB Type RF 864 S-5-14, made to 


Borthig K-252 is formulated from BAKELITE resins skillfully ABEC-5 tolerances, with a 1 piece 
snap-type ball retainer; it is suited 





combined with the best grades of modifying oils especially 


blended to produce fast curing and maximum protection 


This rapid curing plus excellent flow properties will per- 





mit an absolute minimum of costly waste-drip in your ovens. 


This means more units per gallon! 


Add to these properties, absolute tank stability (K-252 




















will not gel)——high uniformity—excellent bonding—good 
penetration and you have every good reason why Borthig K- 


252 has won its sound acceptance with users 


RECOMMENDED APPLICATIONS: 


General motor work Automotive generators 
Transformers High voltage coils 















Formex or nylon Small windings, meter 
covered windings coils, relay coils, 
Armatures control coils, etc. 


Also for equipment meeting 
government specifications 


SOLVED PROBLEMS are another Product we deliver! 


for low-torque, medium-speed appli- 
cations. Bearing is also available with 
ASSOCIATE MEMBER N.1.S.A. a 2-piece ribbon-type ball retainer for 


MEMBER N.E.M.A. high speeds. Five of the R-2 size bear- 
ings, designated the RF 864 series, 


feature a special capillary type Filmo- 

GEORGE C. BORTHIG cO., INC. seal ema which ied lubrica- 
~ ¢ tion over a wide range of tempera- 
Yuulelitig bbb tures. The capillary design principle 
permits use of oil as a lubricant rather 


EAST RUTHERFORD 3, N. J. > BOX 115 than grease. Result: less torque at 
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Mr. Charles T. Button, Sales Mgr. 
Holtzer-Cabot Motor Division. 


“Put our Motor Experience to Work for You!” 


“Here at Holtzer-Cabot, we have a superb team of 
motor specialists who can—and do — solve practically any 
motor problem that is given them. 

“T’ve been connected with the motor business for nearly 
30 years, yet every now and then our design and develop- 
ment engineers will come up with a motor innovation, 
adaptation or solution that makes me blink! 

* Our sales representatives, too, are something to be proud 
of. They’re men of long experience in motor application 
problems, they have a thorough knowledge of the business, 


and give customers sound advice and help. 

**If you have a problem in small-motor applications, take 
advantage of Holtzer-Cabot’s organizational skill and 
depth of experience. The same engineering ingenuity and 
manufacturing excellence that have made Holtzer-Cabot 
the standard of high quality in motors and related electrical 
apparatus for 78 years are yours to command. 

‘Write, wire or phone. There is, of course, no obligation 


on your part by doing so. Your problem will get expert — 
and prompt —attention.” 


NATIONAL PNEUMATIC CO., INC. “* HOLTZER-CABOT "™™™™ 


125 Amory St., Boston 19, Mass. 
PHILADELPHIA « CHICAGO « NEW YORK e CLEVELAND 
Sales Service Representatives in Principal Cities throughout the Free World 


Designers and manufacturers of mechanical, 
pneumatic, hydraulic, electric and electronic 
equipment and svstems 
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low temperatures and retention of the 
lubricant at elevated temperatures, 
Landis & Gyr, Inc., 45 W. 45th St., 
New York 36. 
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It’s New! It’s Different! It’s Better! 


PRINTED-CIRCUIT 
CONNECTORS 

Direct connection between conven- 
tional wiring and a_ printed-circuit 
“plug” or “plug’-mounted subassem- 
bly is made possible by Series PC 
printed-circuit connectors. Both sides 
of the printed circuit card can be 
used for wiring to the external circuit 
as a result of the double-row contact 
construction; this feature provides for 
up to 30 (PC-15), 36 (PC-18), and 44 
{PC-22) contacts. Connectors are also 
available in single-row construction. 
The multi-conductor two-sided pres- 


New Formula Copyflex Paper 
Makes Outstandingly Better Prints 


sure contacts of spring temper phos- 
phor bronze are gold plated over 
silver for low contact resistance. Ter- 
minal ends can be hot-tinned for easy 
soldering at assembly. Contacts have 
a maximum voltage drop of 20 mv 
at rated currents. Positive polarization 
is provided with a polarizing stud 


Want to see how really sharp and contrasty a print can be? 
Then try the new Copyflex sensitized paper—the paper 
that sets a new high in quality of reproduction. 


It’s based on a new formula developed by Bruning’s 


research staff and, of course, exclusive with Copyflex. MUCH MORE CONTRAST! 


Images reproduced on this superb paper are measurably 
sharper and blacker, with a uniform density that makes 
for the sharp contrast you’ve always wanted but never 
before achieved. No ‘‘washed out’? areas—no mottled 
gray flecks. 


The new formula paper “perks up” weak image lines 
from poor originals—even captures various shades of gray 
in pencil sketches. Yet, notwithstanding its superior fidel- 
ity of reproduction, it provides a wider margin for opera- 
tor error. Anyone can make good prints on this fine paper! 

Every day you delay, you're paying for Copyflex quality 
but not getting it—so order today. New formula Copyflex 
paper comes in three speeds, in both sheet and roll form, 
up to a maximum width of 54 inches. 


Copies anything typed, written, 
printed or drawn on ordinary trans- 
lucent paper—in seconds 


which can be located at any contact. 
Insulating materials available consist 
of mineral-filled melamine. Plaskon 
reinforced (glass) alkyd Type 440-A, 
and Diallyl Phthalate (blue). DeJur- 
Amsco Corp., 45-01 Northern Blvd., 
Long Island City, N. Y. 
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SEQUENCE TIMING DEVICES 
Intervalometers, designated B-9A and 


B-10A, (at left in illustration) are de- 
signed to furnish a 28-volt d-c, 3-amp, 


CHARLES BRUNING COMPANY, INC. © 4700 MONTROSE AVENUE 
Everything for the Engineer and Draftsman 


CHICAGO 41, ILLINOIS 
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ALLIED TYPE RSH 

has sensitivity of 

AO milliwatts in D.P.D.T. 
and 22 milliwatts in 
S.P.D.T. 


ACTUAL 
SIZE 


ICATIONS 


. rated at 2 amperes 
AC resistive load 


D.P.D.T. 
P.D.T. 





inductive pulse of 0.250-sec duration 
at regular time intervals. The time 


interval between successive pulses 
may be changed by turning the dial 
ay © to the interval desired. Repeat ac- 


curacy of the pulse interval is within 
+10 millisec over a supply-voltage 
a) range of 24 to 29 volts d-c. Provision 

is made to start and stop the device 

from a remote position. Each model 
| is provided with two interchangeable 
| time interval scales providing, in all, 
| four ranges to 12, 24, 60 and 120 


PROCESSING s | sec in 0.1, 0.2, 0.5 and 1-sec incre- 


ments, respectively. An auxiliary in- 


strument, the Count Limiter, desig- 


MANUFACTURE 










nated CN-1A1 (on right in the il- 
lustration) may be used with the 
Intervalometer as a pulse counter and 
limiter for stopping the Intervalometer 
at the desired number of pulses from 
1 to 120, as set on its dial. Two 

4S . Count Limiters may be connected to- 
EA! gether to provide control up to 14,400 


pulses. Any number of intervalometers 


and limiters may be interconnected 
to provide an infinite variety of pre-set 
OR pulse programs. The devices provide 
accurate sequence timing under vary- 


ing supply voltages. They are built 


to Air Force specifications. They 
panel-mount into a 2% in. hole. 
Abrams Instrument Corp., Dept. S11, 
a 606 East Shiawassee St., Lansing 1, 









Mich. 
r No. 11, Re 


HELICAL POTENTIOMETER 


Type 745 is a 10-turn helical poten- 
HE MICROFLEX COUNTER tiometer with a resistance range of 
Tarte Me ie ae este 100 to 300,000 ohms (0.5 per cent). 
I Ue Le) Linearity for values of 5000 ohms and 
grinder by automatically re- | above is +0.025 per cent; for 5000 
dressing the grinding wheel | ohms and less, +0.05 per cent. Po- 
Plame MM lad 
operations. 


wy 
~~ 


ted 


. 
ete 
Sreepree 
Peegage® 
~ 


tentiometer dissipates 5 watts at 40 C 
and has a starting torque of approxi- 


The Microflex Counter is not a totalizing instrument. It auto- 
matically operates contacts after a preset number of electrical im- 
pulses and is spring reset. Modernize your machines for greater 
efficiency with EAGLE Timers and Counters. Eagle sales engineers 
will assist you without obligation. Write today for literature or 
send us your control problems. 





mately 1 oz-in. Mechanical and elec- 
trical rotation is 3600 deg (+2, —O0 
deg.). Type 745 is said to meet the 
| following JAN-R-19 tests: electrolysis 
| and humidity, high altitude, vibration, 
load life, and temperature cycling; 
also, shock, sand and dust, salt spray, 
and high temperature tests under ap- 
| plicable requirements of MIL-E-5400, 
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i and the fungus resistance tests of 








e MIL-E-5272A. Potentiometer has a 
S low electrical noise level that does 
| not vary with life. Terminals are 
- gold plated; they are mounted on the 
v terminal board located on the po- 
e tentiometer body behind the mounting 
n flange. Type 745 is manufactured to 
e AIA Standards and has a 2-in. diam 
| at the servo flange. Length from the 
e front of the flange to the end of the 
F case is 2°32 in. Weight, 7 oz. Poten- 
0 tiometer Div., Fairchild Camera & 
“ Instrument Corp., 225 Park Ave., 
Hicksville, L. I., N. Y. 

: Circle No. 12, Reader Inquiry Facility, page 241. 
e 

d THERMOSTAT 

z Called the Room-Temp, thermostat 
“ can be used to control air blast heat- 
a‘. ers, unit heaters, radiant heat panels, 
0 peer “ air ag is gua Feature 
og is its ability to handle currents as 
7 high as 30 amp, 120-250 volts, with- EW HEAVY DUTY RELAY 
at out a circuit relay or contactor. Ther- 
le mostat can be mounted on the ap- 
, pliance chassis with one or more riv- FOR UNLIMITED CONTROL 


APPLICATIONS... wilt sit tt 
: Compact, rugged, commercial and indus- : 2 
1 trial type relay capable of handling heavy c 


contact loads with low coil power require- 


L, ments. Its double break contacts provide 
a large gap to extinguish the arcing asso- 

" ciated with heavy loads. Insulation and 
spacing meets (UL) requirements for 
industrial control equipment. Contact life 
exceeds requirements for (UL) 

n- Temperature Indicating and Regulating 

af equipment. 

t), Standard coils are vacuum varnish 

id impregnated. Multiple mounting holes in 

0) bracket allows relay to be mounted from 

ca above or below mounting surface as 

Cc required. 

Kl- OPERATING CHARACTERISTICS 





CONTACTS: SPST—Normally Open 
Double Break. 
CONTACT RATING: Resistive & Inductive 
30/20 AMP., 115/230 V.A.C. 
1%2/3 H.P. 115/230 V.A.C. 
COIL: Continuous Duty—A.C. 8.5 V.A., 
60 Cycle. Inrush 14.0 V.A., 60 Cycle. 


ets or screws and has easily accessible 
terminals. Positive snap-action elimi- 
nates interference in radio and tele- 
vision reception; a sensitive bi-metal 
te erature res se i ‘ arrow 
emper ture renee it a Narrow OPERATING VOLTAGE RANGE: 
differential makes it an accurate con- 0° ° 
st gage Ss — +10%, —15% A.C. 
ol . oe Temp is avai - e in +10%, —20% D.C. 
SPST or | arrangements. West- MAXIMUM COIL VOLTAGE: 600 V.A.C., 
inghouse Electric Corp., P. O. Box 230 V.D.C 
2099, Pittsburgh 30, P: © 
i 7 ~— gh ~ q : : a WEIGHT: 6.5 oz. 
rcle ; , Reader Inquiry Facility, page 24 
' ie DIMENSIONS: Length 3%”, 
Height, 17%", Width 1%”. 
eC- ROTARY LIMIT SWITCH Unusual opportunities in research, design and development for engineers ! 





—() R a : ; Submit resume of qualifications and experience. 

| otary limit switch with a cam and 

the , For BETTER CONTROLS THROUGH BETTER RELAYS — Specify LEACH 
i gear mechanism is used where move- 

a ment can be expressed as shaft revo- 

a lutions. Primary use is with reversing 

- movements between two limits, such 

a as the opening and closing of elec- 





00 trically operated doors, large valves, 
, and machinery. Availability of a large 


5915 AVALON BOULEVARD * LOS ANGELES 3, CALMORNIA 
Representatives in Principal Cities of U.S .and Canada 
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Barcol. 


Small Motors 


Chosen by Shand 
and Jurs Co. for 


BARBER 


COLMAN 










their Varioplex 
System of remote 
level gaging 


Pioneers in automatic tank gaging for the petroleum industry, 
Shand and Jurs Co. of Berkeley, California, have now perfected 
a remarkable new remote system. Incorporating equipment of 
both the telegraph and dial telephone, this new Varioplex System 
indicates liquid levels quickly and accurately, regardless of 
whether the distance between the gaging station and the storage 
tanks is a matter of only a few miles or thousands! Powering 
the sweep mechanism in the tank transmitter unit is a standard 
Barcol type HYAZ 374 geared head motor. “Plus” features of 
this Barcol motor include rugged, precision-built gear train. . . 
porous bronze bearings . . . hardened and ground stainless steel 
shafts... high starting torque. This Varioplex application is 
another example of how Barber-Colman engineers can help in 
solving a design-production problem with the exact motor for 


the job. 


FREE DATA SHEETS ON WIDE LINE OF SMALL MOTORS 


The Barcol line includes unidirectional, synchronous, and reversible motors 
—up to 1/30 hp. With and without reduction gearing—open or enclosed 
types. Expert engineering service available. Write today, tell us your prob- 
lem, ask for free data sheets, 


BARBER-COLMAN COMPANY, DEPT. C, 1203 ROCK STREET, ROCKFORD, ILLINOIS 
Small Motors © Automatic Controls ® Aircraft 
Air Distribution Products °*® Molded 


Metal Cutting Tools ° Textile Machinery 


Industrial Instruments ® 
OVERdoors and Operators ® 
Machine Tools ® 


Controls ® 
Products ® 
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selection of gear ratios, plus easily 
adjusted locking cams makes possible 
control of various movements between 
any two limits. Gears are fabricated 
of bronze and steel, supported by 
Oilite bearings. The '%-in. hardened 
steel drive shaft extends beyond the 
case for linkage to the motive force. 
Enclosure is of molded Fibraloy, a 
fibrous glass material resistant to 
shocks, as well as to heat and various 
liquids§ NEMA Type 4 and 7 en- 
closures are also available. The elec- 
trical circuit has two cam-operated 
Micro switches supplying one open 
and one closed circuit for each travel 
position. A standard 42 pipe thread is 
supplied for conduit connections. 
Gemco Electric, 25685 W. 8 Mile Rd., 
Detroit 19, Mich. 


Circle No. 14, Reader Inquiry Facility, pag 


PROCESS TIMERS 


Process timers providing adjustable 
time-delay opening and closing of 
electric contacts are designated Type 
TSA-18. They can control such proc- 
ess equipment as hydraulic presses, 
baking equipment, heat-treating 
ovens, and mixing machines. Timers 





are available in single- or two-circuit 
models. Any combination of single- 
and two-circuit units can be utilized 
to control 3, 4, 10 or more circuits. 
Improved features of the redesigned 
line include use of heavy nylon gears, 
and an overall construction of almost 
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Every plate in Bradley rectifiers is manufactured as an individual 
unit. It is a precision product and not a stamping from selenium 
coated material. That is why Bradley rectifiers give you superior 
stability, efficiency at high temperatures and long life. 


Vacuum-Processed Bradley Rectifiers 
laboratory quality at production line cost 


Multiple layers of 
selenium are purified 
and bonded to each 
plate, under vacuum. 
Impurities cannot 
introduce variables 
in rectifier perform- 


ance. 


Phenolic insulating 
pad is applied to 
minimize counter- 
electrode pressure on 
selenium when plates 
are assembled under 
spring tension. Effi- 
ciency of rectifier is 
protected. 


Counter-electrode is 
masked away from 
edge of plate. Peri- 
phery of counter- 
electrode won't chip 
or dig into selenium 
when plates are 
assembled. Counter- 
electrode shorting is 
eliminated. 


S pw 
rn 











ae | siacaielpeeaaieinee 
“nN- 
ec- 
ed 
_ Edge shorting of the counter-electrode under vibration is a 
ve : 
| is performance hazard you can’t foresee. Routine tests may or 
ns. 
d., may not disclose its existence. Like any flaw, if it is slight, 
a4l. you won’t know about it until the customer complains. 
A sure way to eliminate counter-electrode shorting as a 

- threat to your circuit’s operation is to specify Bradley recti- 
= fiers. They are made to prevent shorting. Does this mean you 
a pay a premium price for Bradley rectifiers? It does not. You 
ers get laboratory quality, but you pay production line costs. Try 

; us and see. Specify Bradley as a source when you next 

consider rectifiers. Special problems are welcomed. 
SELENIUM AND COPPER OXIDE RECTIFIERS ! VACUUM PROCESSED for PERFORMANCE AS RATED 
SELF-GENERATING PHOTOELECTRIC CELLS 
The complete selenium rectifier line — from microamperes to thousands of amperes 

cuit 
gle- 
zed 
its. 
ned BRADLEY LABORATORIES, INC., 168A Columbus Avenue, New Haven 11, Conn. 
ars, 
nost 
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INTERNAL 
CONSTRUCTION 
500 KVA 3 PHASE 


COMPLETE UNIT 
300 KVA 3 PHASE 


( 


MANUFACTURERS OF DRY TYPE 
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JEFFRIES 


rs of Transformer 





@ Know How backed by over three 
decades of experience in design and 
construction to produce the best possible 
dry type transformers... transformers that 
provide maximum operating economy 

with minimum upkeep... efficient, quiet 
performance with absolute reliability... 
eliminate long secondary conduit or 

bus runs because they can be installed at the 
load center... have low initial cost and 
eliminate specially constructed vaults... 
require no oil filtering or changing...and 
have Underwriters’ Laboratory Approval. 


Available from 5 VA to 1000 KVA 

in all voltage classifications up to 

15 KV in standard sizes or built to 
specifications. JEFFRIES Engineers will be 
glad to discuss your requirements. 


Write for additional information 
and illustrated catalog 


JEFFRIES TRANSFORMER 
DIVISION OF LEACH CORPORATION 
1710 East 57th Street, Los Angeles 58, California 
Phone LOgan 8-3436 


TRANSFORMERS & ELECTRICAL WINDINGS 





100 per 
internally 


cent pure zinc alloys. An 
engraved connection dia- 
gram, together with screw-type_ter- 
minals, are provided. Dimensions: 5%4 
x 5%4 x 82 in.; weight, 654 lb. Timer 
operates on a power supply of 60, 50 
or 25 cycles, with a contact rating 
of 10 amp at 120 volts or 5 amp at 
240 volts. General Electric Co., | 
River Rd., Schenectady 5, N. Y. 
No. 15, t 


MOTORIZED SPEED REDUCER 
Sub-fractional horsepower speed _re- 
ducer, Model 300, contains a shaded 
pole motor. Horsepower available 
ranges from 1/500 to 1/75 hp, de- 
pending on the coil and stack size, 
Output speeds are available from 1 
rpm and up. Typical unit has an out- 
put speed of 9 rpm at 16 watts input 
and delivers a full load torque of 
150 in.-oz. Power supply is 115 volts, 
50-60 cycles. Special motors can be 





other 


wound for and _ fre- 


output shaft can 
be clockwise or counterclockwise, as 
required, 


voltages 
quencies. Rotation of 


include: 

fan 
made of nylon, and vacuum-impreg- 
nated paper layer coils. Applications 
include 


Features porous 


bronze bears, inclusion of 


vea;rs 


use in rotisseries, vending 
mechanisms, rotary display units and 
actuating devices. Loral Electronics 
Corp., 794 East 140th St., New York 
S54 N. ¥. 

> No. 16, 


HIGH-TEMPERATURE 
RESISTORS 


Windings of Castohm power resistors 
are embedded in a special ceramic 
which forms an integral coating and 
core. By eliminating the usual heavy 
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and mechanical properties such as light weight, resist- 


BES 





BOSTON 16, MASS. 
585 Boylston St. 


BRIDGEPORT 5, CONN. 
2889 Fairfield Ave. 


CHICAGO 25, ILL. 
4770 Lincoln Ave. 


CHICAGO 38, ILL. 
5604 West 63rd St. 


CLEVELAND 14, OHIO 


2108 Payne Ave. 








SPAULDING PRODUCTS have high dielectric strength, 
low loss factor, excellent arc resistance, deionizing prop- 
erties, low heat conductivity, and moisture resistance. 
THESE DESIRABLE electrical insulating characteristics 
may be had in a variety of combinations with chemical 


RODUCTS MEET 


OUR REQUIREMENTS FOR 


cated shapes. 


Consult your nearest Spaulding Branch Office for complete information. 


ULDING FIBRE COMPANY, INC., TONAWANDA, N. Y. 


SPAULDING BRANCH SALES OFFICES 


CLEVELAND 16, OHIO 
19035 Detroit Rd. 
Rocky River 


DAYTON 2, OHIO 
136 South Ludlow St. 


DETROIT 1, MICH. 
4612 Woodward Ave. 


FORT WAYNE 6, IND. 
2301 Fairfield Ave. 


LANSING 10, MICH. 
2021 South Cedar St. 


LONG ISLAND, N. Y. 


90-34 Jamaica Ave. 
Woodhaven 21, L.1., N.Y. 


MILWAUKEE 8, WIS. 


3329 West Vliet St. 


NEW YORK 55, N. Y. 


384 East 149th St. 
ae. tae ee OR OP ee a ee 
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NEWARK 2, N. J. 
965 Broad St. 


PHILADELPHIA, PA. 
702 Federal St. 
Camden 3, N. J. 


ST. LOUIS 5, MO. 
34 North Brentwood Blvd. 


TONAWANDA, N. Y. 
310 Wheeler St. 


EFFICIENT, LIGHT-WEIGHT 


ELECTRICAL INSULATION 








ance to wear and abrasion, dimensional stability, and 
chemical inertness. 


CLEAN PUNCHING, clean machining, and good form- 
ing qualities permit Spaulding to work to your exact 
specifications in fabricating even the most compli- 


LOS ANGELES 15, CALIF. 
C. D. LaMoree 
1325 San Julian St. 


BERKELEY 10, CALIF. 
C. D. LaMoree 
2221 Fourth St. 


TORONTO 18, ONT., 
CANADA 


A.A. Andersen & Co. 
P.O. Box 92 

















in Industrial’s complete line of 


quality 


CAPACITORS 





Addition of the 8 mfd. and dual 4 mfd. 
(600 vdc.) and dual 2 mfd. (1000 vdc.) 
makes Industrial’s series of small case 
size inverted single-stud-mounting tubu- 
lar oil-filled capacitors one of the most 
extensive in its class. Similar important 
units of the same type in the 600, 1000 
and 1500 v. range keep this line fully 
abreast of the rigid demands of today's 
electronic progress. 


Whatever your requirements may be, 
you'll find the answer in Industrial’s 
complete line of oil, wax, electrolytic, 
Stabelex® and special capacitors. 


We are not just engaged in the manu- 
facture of electronic components—we 
are specialists in the research, design 
and development of quality capacitors. 
Our experienced engineering staff is 
ready to serve you. Send now for full 
technical information, including illus- 
trated catalogs. 
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ceramic cores, the fixed wirewound 
power resistors are said to be avail- 
able in smaller diameters and with 
less weight than conventional tab 
terminals power resistors of compar- 
able wattage ratings. The thin-walled 
ceramic core and coating has high 
resistance to thermal shock as well as 
good heat conductivity; the resistors 
reach their operating temperature 
quickly. Castohms are rated at a hot- 
spot temperature of 350 C. Designed 
in accordance with MIL-R-10566, the 
resistors are currently available in 
styles R-30, R-33, R-37, and R-46, 
Wattage ratings are 8, 28, 125, and 
225 watts, respectively. Available re- 
sistance values range from 100 to 
160,000 ohms. Standard tolerance js 
5 per cent; tolerances as close as ] 
per cent are available. Shallcross Man- 
ufacturing Co., Collingdale, Pa. 

e No. 17, Reader Inquiry F ty, page 24] 


DIODE PLUG-IN UNIT 


Designed for computer, mixer and 
similar multiple applications, plug-in 
diode units accommodate either 12 
or 16 germanium diodes. Correct po- 
larization of the germanium diodes 
is assured by means of guide pins 
which prevent the plug from being 
inserted incorrectly in a circuit. The 
rnit can be used to package rectifiers, 





clippers, limiters, d-c restorers, ring 
circuits, bridge circuits, and diode 
gates. The dust-proof, moisture-resist- 
ant unit’s seated dimensions for the 
12-diode plug-in size are: length 
3% in., width, 1 in. and height, 1% in., 
dimensions for the 16-diode unit are 
the same except for the length, which 
is 3°%4 in. Plug-In Div., Electronic 
Engineering Co. of Calif., 180 South 
Alvarado St., Los Angeles 57, Calif. 

e No. 18, Reader Inquiry Facility, page 24] 


SEALED GERMANIUM DIODES 


Hermetically sealed germanium diode, 
Type 1N67-1N67-P, is designed for 
use as a 5- to 50-volt d-c restorer 
rectifier in applications where small 
size, low shunt capacitance, and ab- 
sence of heater voltage are important. 
Rated for operation up to 100 C it can 
be heated as high as 125 C with no 
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a IN THE NORMAL POSITION, THE TRANSFER SWITCH 
FEEDS THE LOAD CIRCUITS CONTINUOUSLY. 






& LIKEWISE, WHEN NORMAL POWER FAILS, AND THE LOAD IS TRANSFERRED TO 
EMERGENCY, THE SWITCH MAY REMAIN IN THAT POSITION INDEFINITELY. 


e IN EITHER POSITION, A CONTINUOUS DUTY SWITCH 
IS ESSENTIAL FOR PROPER OPERATION. 


NEMA DEFINITIONS 


... differentiate between 8 hour devices and equipment rated for 
continuous duty by the following: 


e Standard IC-1.51—The 8 hour rating of a magnetic 
contactor is the rating based on its ampere carrying 
capacity for 8 hours. 


e Standard IC1-1.47 (Continuous Rating)—The rating 
which defines the load which can be carried for an 
unlimited time. 


ASCO Automatic Transfer Switches are rated for continuous duty 
in accordance with IC1-1.47. 


Here’s why ASCO Automatic Transfer Switches 
can give continuous duty service: 


T Use of separate make and break contacts (1a), 
with separate current carrying contacts (1b), 
insure absolutely clean current carrying contacts 
at all times. 


“2 Momentarily energized main operating coil (2a), 
and low loss supervisory relays (2b), assure low 
cabinet air temperature 


3 Low temperature rises at current carrying contacts 
combined with silver face surfaces insure no 
contact deterioration. 


4 Power opening and power closing of contacts 
allow ample contact pressure at current carrying 
contacts. 


In power generating stations, in subways, or aboard 
ship where Transfer Switches are continuously under load, 
obviously, a continuous rating is essential. But in industrial service, 

too, power and light requirements often greatly exceed 8 hours. Accord- 
ingly, good engineering practice demands a continuous duty Switch. 


WRITE FOR PUBLICATION 502—FREE INFORMATIVE BOOK- 
LET ON SELECTION OF AUTOMATIC TRANSFER SWITCHES. 


Automatic Switch Co. 


393 LAKESIDE AVENUE 


i" 


ORANGE, NEW JERSEY 











irreversible change in characteristics. 
It is said to have unusually low tem- 
perature coefficient in the forward 
direction. Diode has the following 
characteristics (at 25 C): maximum 
inverse current at —5 volts, 0.005 ma; 
maximum inverse current at —50 volts, 
0.05 ma; minimum forward current 
at 1 volt, 4.0 ma; and shunt capaci- 
tance, 1.0 mmf. Ratings (absolute 
maximum values) at 25 C_ include: 
inverse voltage, 80 volts; average rec- 
tified current, 35 ma; peak rectified 
current, 100 ma; and surge current 
(for 1 sec), 500 ma. Raytheon Manu- 
facturing Co., 55 Chapel St., Newton, 
Mass. 

e No. 19, Reader Ir ry Facilit paae 24] 


VOLTAGE-OPERATED RELAY 
Type MS relay is designed for use 
with fractional-horsepower split-phase 
motors. Voltage-operated, it can be 
used where operating conditions make 
use of the conventional centrifugal 
switch undesirable. When mounted in 


a dust-tight, gas-tight enclosure, it 


a = 
: ‘caiamaeendaial 





eliminates interference from foreign 
matter and also reduces hazard of 
explosions. Among its characteristics 
are: cut-out, nominal operating range, 
120 to 130 volts a-c; and cut-back, 
nominal range 50 to 70 volts a-c. 
Relay, which will operate in any 
position, can be supplied with coils 
for other voltages or for d-c. It is 
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Build a Better 


TO WORK WITH YOUR PRODUCTION PEOPLE our large, 
progressive company has special know- 
how on planning and producing supe- 
rior mica insulation. Making exactly 
what you want, when you want it, is 
a routine part of your C-D-F Mica- 
bond purchase. If you need a new 
source for mica, the C-D-F Valparaiso, 
Indiana plant can be the answer. 


THE NAME TO REMEMBER... 
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Motor... 


TO SUPPLY YOUR PRODUCTION NEEDS C-D-F’s 
skilled mica workers run preci- 
sion machinery developed to make 
Micabond products uniform in 
their mechanical and 
properties. 


electrical 
A vigorous research 
and quality control program gives 
you facts and proven materials for 
high-heat motor applications. 


MICABOND 


TAPES, SHEETS, SEGMENTS, 
TUBING, ‘‘V’’ RINGS 





ALWAYS SPECIFY MICABOND but talk over your 
insulation requirements with your 
C-D-F sales engineer. To build a 
better motor, to get more insulation 
value, put C-D-F experience to work 
for you. America’s largest users of 
mica products rely on C-D-F. Sam- 
ples of Micabond materials, technical 


aid, all are yours on request. 


NEWARK 13, DELAWARE 
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We're a small organization and proud of it, for it enables us to give your orders for Commutators 
and Collector Rings prompt, personal attention. Any quantity. Standard sizes to meet virtually 
every requirement from small portable tools to big industrial machines. Special sizes to order. 
Inquiries and requests for quotations will receive immediate attention. Toledo Commutators 
and Collector Rings are manufactured from finest quality silver bearing copper, high grade 
steels and mica. Heat-treated and machined to precision tolerances. Inspected for accuracy and 
long life. Write today to Toledo Commutator Co., Owosso, Mich.—quality products since 1895. 


TOLEDO COMMUTATORS 


All types and sizes of screws 
(slotted, Phillips, socket, hex 
head), bolts, nuts, washers, 
rivets, keys and pins 
















"Over 9000 items in stock means immediate de- 
livery from one source 


@ New Garden City plont now operating at top 
speed and quality 


@ Unsurpassed facilities for quantity fabrication of 
specials 


® A staff of seasoned engineers always available 
for consultation 


@ Pioneers in the manufacture of stainless steel 


fasteners 


WRITE NOW FOR FREE COPY OF 
96 PAGE FASTENER MANUAL P9 
MANUFACTURERS 


awe 829 





SCREW PRODUCTS COMPANY, INC. 
GARDEN CITY NEW YORK 
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also available as a conventional relay 
with 1 Form C spring assembly. Relay 
has %s-in. diam silver contacts. Design 
provides a %4-in. creepage path be- 
tween mutually insulated parts. Di- 
mensions: 26 x Il'16 x Ws in, 
Weight, 4 0z (approx). Mounting is 
by means of 2 or 4 No. 6-32 tapped 
holes. Sterling Engineering Co., Inc., 
54 Mill St., Laconia, N. J. 

Circle No. 20, Re quiry Facilit 


SOLENOID VALVES 


Line of case iron and cast steel sole- 
noid valves is available in sizes from 
1% to 2 in., and for pressures ranging 
up to 1000 psi at 200 F and to 500 
psi at 450 F. Valves are designed for 
handling all media normally injurious 
to bronze or brass but not harmful 
to ferrous metals. Features include 





stainless 


internal 
steel hooded pilot seat screw for posi- 
tive closing action and Teflon disks. 


stick-free design, 


Use is made of removable inserts 
throughout the complete range of 
sizes; neoprene O-rings seal joints and 
prevent leakage. Atkomatic Valve Co., 


Dept 152, 545 Abbott St., Indian- 
apolis 25, Ind. 
Circle No. 21, Reader Inquiry Facility, page 241 


INDUSTRIAL THERMOSTAT 


Quick make-and break-thermostat for 
close control of temperature in elec- 
tronic units, appliances, and indus- 


2. @ 
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' 


Wagner Motors to furnigh 
for your product 


Wagner 40 hp 

Se Ce eC 
driving a blower to 

draw grain into a hopper 
CMM mee ke 
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Wagner 15 hp 

Tyrie Cae ibe ttt 
motors driving water 
circulating pumps 

tae Me ele: MM east l:| 
tet Mee Li Ll. 


WAGNER ELECTRIC CORPORATION 
6454 Plymouth Ave. @ St. Louis 14, Mo., U. S. A. 


ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES 
AUTOMOTIVE BRAKE SYSTEMS — AIR AND HYDRAULIC 


BRANCHES IN 32 PRINCIPAL CITIES 





trial equipment uses a disk-type_ bi- 
metal thermal element. Feature of 
Stemco Type A is that the brass hous- 
ing in which the bimetal disk is car- 
ried is mounted against the controlled 
surface; consequently the bimetal is 
in close proximity and is heated by 
both conduction and radiation from 
the controlled device. Also, since cur- 
rent is carried through a copper con- 
tact spring which is insulated from 
the thermal element, the bimetal is 
electrically independent, resulting in 
fewer contact operations, and elimi- 
nation of false cycling. Stemco Type 
A thermostats are precalibrated at the 
factory in pots simulating actual serv- 
ice conditions. Maximum operating 
temperature is 400 F; temperatures as 
low as —60 C do not impair normal 
operation. A wide variety of terminal 
arrangements is available. Stevens 
Manufacturing Co., Inc., 69 Walnut 
St., Mansfield, Ohio. 

Circle No. 22, Reader Inquiry f ty, page 24] 






























F Consistently Dependable 


{ Cormell-Duct lier 


miniaturized 4p? oa) 


MULTI-CIRCUIT TIMERS 


Line of multiple-circuit timers are 
y; useful in coin machines which operate 
Lp on a pre-set time interval. Typical 
PP applications include soft drink and 
coffee dispensers, automatic popcorn 


The smaller the capacitor venders and other similar such self- 


the more you will appreciate 
C-D’s built-in extras! 


Cornell-Dubilier has proved that you don’t 
have to compromise with quality for size in a 
capacitor. You will find that regardless 

of how small a C-D capacitor may be, it still 
retains that extra margin of safety required 
in a high quality miniaturized unit. C-D’s 
built-in extras and their conservative 
ratings, mean more for your capacitor dollar 
...and nowhere is consistent dependability 
more vital than in the field of ; : . 
miniaturized capacitors. operating machines. T he timers may 
be set for on and off periods with 
as many circuits as desired. Contact 
rating: 15 amp, 1000 watts at 115 
volts, 60 cycles. Zenith Electric Co., 








So bring your miniaturized capacitor needs 
to C-D first. The type of unit you are 
looking for may already have been designed 


by our engineers. 152 West Walton St., Dept. A-10, 
Engineering samples sent on request. For Chicago 10. 
your special design and application problems, | Circle No. 23, Reader Inquiry Facility, page 241 


use our Technical Advisory Service. 


Cornell-Dubilier Electric Corp., Dept. H-34 ee ; 
South Plainfield, New Jersey. CONTACT PROTECTOR 


Elimination of destructive effects of 
arcing at contact points is accom- 





There are more C-D capacitors in use 
today than any other make 


3) | plished by means of small contact pro- 


we 
—". £- ay 
ANTENNAS ROTORS CAPACITOKS VIBRATORS CONVERTERS 


PLANTS IN SOUTH PLAINFIELD. N. J.: NEW BEDFORD. WORCESTER AND CAMBRIDGE, MASS.; PROVIDENCE AND HOPE VALLEY. R. |. 
INDIANAPOLIS. IND.; FUQUAY SPRINGS AND SANFORD. MN. C.: AND SUBSIDIARY, THE RADIART CORPORATION. CLEVELAND, OHIO 
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Want the facts and specifications 
on weights, tolerances, forms 
and grades available? Or 
dielectric strengths, colors, 
suggested applications, 
machining and forming 
techniques? Here’s the whole 
story in one thumb-tabbed 
package. It’s a catalog you 
can’t afford to be without, so 
ask the National representative 
nearest you for your copy. 

He’s listed in the classified 
directory. Or write to National 
Vulcanized FibreCo., Dept. A-3, 
Wilmington 99, Delaware. 


He doesn’t have to. Every piece of Phenolite laminated 
plastic . . . and there are literally hundreds of them in his 
plane . . . can be counted on to do the job it was specified 
to do. This versatile material performs without fail in 
assignments that range from insulation in passenger 
reading lights to gears in the automatic pilot. 


What makes Phenolite’s application so universal? Be- 
cause there are more than 35 different grades of Phenolite 
manufactured as standard, and many more special types. 
These are based on materials such as paper, cotton cloth, 
asbestos paper and fabric, glass cloth, nylon, etc., scien- 
tifically compounded with phenol, melamine or silicone 
resins under heat and pressure. Each grade has a combina- 
tion of electrical and mechanical properties that is unique. 
There’s almost always a grade of Phenolite to give the 
designer—aircraft or otherwise—exactly what he wants. 


What can you do with a material that has great mechan- 
ical strength . . . weighs half as much as aluminum .. . is 
extremely resistant to moisture . . . is an ideal insulator at 
both high and low voltages . . . can be machined, shaped, 
punched, sawed, drilled, worked at will . . . is resistant to 
heat, solvents, oils, acids, alkalis and other chemical solu- 
tions? You can use it to advantage and we’ll be glad to 
help you. 


NATIEONAL 


VULCANEZED FIBRE CO. 


WILMINGTON 99, DELAWARE 
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VISIT ALPHA / 
I. R. E. SHOW 


BOOTH 501 


Located in the show on 
Components Ave. & Production Road 


THE MIGHTY 
MIDGET 


\ WZ 










Guarantees 
His Product 


Precision 
made in 

all shapes, 
sizes and 
alloys with 


or without 
self-flux 


SOFT SOLDER 


ita tbs 


“> MEd TT. 


Alpha’s preformed solders, in any shape or size, 


cut many hours from your production time 
You can select washers, rings, coils, cut shapes, 
drops, pellets, solder foil, to fit your specific 
needs. They save you considerable money and 
materials in_ repetitive soldering processes 
Please consult us on your soldering problems. 
Trained Field Engineers always available to 
assist you. Small or large quantities. 


Speed Automatic Soldering 
for flame, oven or induction heating 


Increase Production e Melts Faster ¢ Guarantee 
Product Precision ¢ With Or Without Self-Flux 
Save Labor Costs ¢ Designed For Your Appli 
cation e All Sizes, Shapes, Alloys e Stronger 
Smoother Joints. 


AVAILABLE IN 
CEN-TRI-CORE Energized ROSIN-FILLED 
UNI-CORE Leak-Pruf ACID-FILLED 
SINGLE-CORE, SOLID WIRE, SHEET SOLDER 


write . . 


ALPHA METALS, INC. 
64 Water St, Jersey City 4, N. J. 
Specialists IN FLUXES for Over 50 Years 
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tectors consisting of selenium recifier 
cells. The tubular unit can be used 
in telephone, computers and other 
electrical and electronic equipment 
employing relays or selenoids. Peak 
voltages and timing characteristics of 
the standard contact protector units 
make them suitable for equipment 
drawing operating current up to 600 
ma at voltages up to 150 volts, a-c 
or d-c. Larger requirements can be 
covered by use of specially designed 
selenium rectifier stacks of 
construction. 


standard 
The unit is connected 
in a circuit by means of its pigtail 
leads, in the same way as a resistor 
or capacitor. Federal Telephone and 
Radio Co., Selenium-Intelin Dept., 
100 Kingsland Rd., Clifton, N. J. 
No. 24, R« 


FUSED BABBITT BEARINGS 


Fusion of babbitt and backing is a 
characteristic of Centri-Fuse bearings. 
Centrifugal casting plus a_ special 
process used in preparing the backing 
result in an actual bond 
between babbitt and 
eliminates need for such 
means of 


slots. 


chemical 


backing; this 
mechanical 
babbitt as 


dowels o1 


anchoring the 


undercuts. rabbets. 





Split bearings, sleeve bearings and oil 
seals produced by the Centri-fuse 
method are made to specifications for 
electric motors and generators, and 
other equipment. Illustration shows 
one-half of a babbitt-lined,  steel- 
backed split bearing flattened under 
pressure; bond between babbitt and 
backing remains unbroken. Waukesha 
Bearings Div., Waukesha Tool Co., 
1426 Arcadian Ave., Waukesha, Wis. 

e No. 25, Reader Inquiry F ty, page 241 


METAL-CERAMIC 
THERMOCOUPLE WELL 
Thermocouple protection tube com- 
bining the thermal conductivity and 
shock resistance of metal with the 
oxidation and deformation resistance 
of ceramics is known as Model LT-1. 
The metal-ceramic thermocouple well 
has a wall thickness of only % in., 
resulting in a reduction in time lag 





ARE YOU In 2 
THE KNOW Too = 


oe SOLDER 


F eilinccsememaes 
OM Bet) 1: 


a 


ROSIN-FILLED 


SOLDER 


SOLDER 


MORE JOINTS PER POUND 
WITH CEN-TRI-CORE 


Exclusive Features 


guarantees against rosin voids or skips 
eliminates cold joints and rejects 
available in eight core sizes 

solders to plated or oxidized parts 
simultaneous “wetting flow’ and take 
surpasses federal 
specifications for 
non Corrosiveness 
and purity 





for further information 
write... 


> 
a“ 

a 
- 


“Fux 


ot 
ALPHA METALS, INC. 


64 Water St., Jersey City 4, N. J. 


| ALPHA A| 
1. R. E. SHOW 


BOOTH 501 


Located in the show on 
Components Ave. and 
Production Road 


Specialists IN SOLDER for Over 50 Years 
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To MOVE with less EFFORT... 





Vv 


The way we echange angles on 


Copttr Blades 


puts a brand new slant on controlling power 


One of these days,when you hop from multiply the power of a drive... or to in- 
home to the office in your personal crease its speed. You also get the hair’s- 
helicopter, you'll marvel at the way breadth accuracy of a metal -to-metal 
you “shift gears”... from “straight up” drive that eliminates merely-approxi- 
to “full speed ahead”. . . from “side- mate positioning of other systems. 


winder’ to “hover”. It will be done 


: Somewhere in your product or your 
fast, smoothly, accurately. 


idea for a product, you may be able to 





Today, helicopter builders are using use Cleveland Pneumatic ball-screw 
Cleveland Pneumatic’s friction-less —_ actuators. They’ve been engineered by 
combination of a screw and some balls us in all sizes... from tiny ones for 
to adjust the angle of the whirling — *copter blades to the giants that we make 
blades on the ’copter. This device _ to raise and lower bomber landing gears. 


**ball- r 3! = 
is called a “ball-screw actuator’ If you wish to know more about 


Ball-screw actuators are useful in many Cleveland Pneumatic, write for our 
applications in either of two ways...to 16-page booklet. 


Cleveland Pneumatic 
Zo0€ Compamdg, cieverano s onto | CPT’s shock absorber principle com- 








D H-3 bines pneumatic and hydraulic cush- 
epartment h- ioning. It can control minute vibrations 
BALL-SCREW ACTUATORS @¢ AUTOMOTIVE SHOP EQUIPMENT or tons of impact. It is the shock ab- 
AIR-OIL IMPACT ABSORBERS sorber for the largest aircraft landing 

gears (CPT is the world’s biggest manu- 

World’s Largest Manufacturer of Aircraft Landing Gears facturer of landing gears), and the same 


principles are often adapted to finger- 
sized units. May we discuss with you 
how to take the shock out of stopping 
or the motion out of vibration ? 
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feed-through insulators 









COMPRESSION TYPE 


Miniature, TEFLON insulated. 
Sturdy—shock and vibration 
proof. Enable quick easy mini- 
aturization. Unexcelled electrical 
properties for high frequency, high 
temperature, high voltage use. 
Unaffected by a wide range in 
ambient temperatures, pressure 
altitudes and humidity. Press-fit 








in temperature response. Material is 
said to have a thermal conductivity 
similar to that of cast iron, and the 
tubes to have thermal-shock resistance 
and to have strength at high tem- 
perature. Available in lengths of 12, 
18, and 24 in., the metal-ceramic well 


fastening requiring no additional 
hardware. 


















can also be supplied in a complete 
thermocouple assembly; straight type, 
connection head extension type, and 
connection head angle type are off- 
and is fastened by hex nut. Ter- ered. The Bristol Co., Plates Bridge 
minal which passes through hollow | & Naugatuck Rd., Waterbury 20, 
r 12 enare , Ter | i 
body is spaced by TEFLON plug. | Conn. 
Combines excellent insulating = ae 
° ee ° No. 26, Reader Inquiry Facility, page 241 
properties of TEFLON with 
mechanical ruggedness unusual in 
miniature insulator design. 


f THREADED BODY TYPE 
Metal body fits through bed-plate 





SHAFT-MOUNTED DRIVE 


All-steel speed reducer mounts direct- 
lv on the shaft to be driven and 
can be adapted to fit a variety of 
shaft diameters. Choice of single or 
double-reduction unit makes possible 
the selection of almost any output 


GASKET TYPE 


Moisture-proof and oil-proof 
TEFLON insulated sealed units 
utilizing silicone rubber ‘‘O”’ 
Rings. Withstand thermal and 
mechanical shock, vibration, 
extreme ambient temperatures 
and climatic conditions. Easy to 
assemble and disassemble. 


















HERMETIC SEAL TYPE 


Provide a fluorocarbon - metal 
fused seal permitting the TEFLON 
insulators to be soldered directly 
to the deck. This seal is capable 
of holding a vacuum for sustained 
periods and of withstanding 
mechanical and thermal shock, 
vibration, high and low ambient 
temperatures and extremes 
of climate. 





| 

FLUOROCARBON PRODUCTS INC. DIVISION | 

CAMDEN 1, NEW JERSEY 

speed between 420 and 14 rpm, by 

changing sheave sizes within allow- 

able limits. Six sizes cover the range 

from %2 to 30 hp. Additional features 

include helical gearing, and positive 

lubrication. The Falk Corp., Mil- 
waukee, Wis. 

e No. 27, Reads r ry Facility, page 241 
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FHP MOTOR HAS 

OFFSET DRIVE SHAFT 

Redesign of gearing of Series 500 

fractional-horsepower induction mo- 
| tors makes it possible to bring the 

drive shaft out of the gear housing 

at any one of five different locations, 
| including the standard center position. 


TEFLON sheets and a complete line of Rods, Bars, Cylinders, Tub- 
ing—are available for all electrical and electronic requirements. 
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In addition to the offset drive shaft, 
the new design features an increased 
range of output speeds, which now 
range from 1 revolution in three 
days to a maximum of 600 rpm. Series 
500 includes a-c synchronous and 
non-svnchronous induction motors. 
Applications include use in action- 
type advertising displays, laboratory 
equipment, office dry - processing 





equipment, and other products de- 
signed for prolonged operation of 
induction-type motors in locations 
where it is difficult to mount a motor 
with a center-positioned shaft. Re- 
versing motors with the offset drive 
shaft can be obtained. Standard offset 
shaft length is 1 in.; lengths up to 
2% in. are available. Gleason-Avery, 
Inc., 45 Aurelius Ave., Auburn, N. Y. 
ircle No. 28, Re Inquiry Facility, page 241. 
RESISTANCE TEMPERATURE 
DETECTOR 

Tip-sensitive Resistance Temperature 
Detector, Model 166KC, is designed 
primarily for service on sleeve bear- 
ing motors as an over-temperature 
detector. It can also be used with 
auxiliary equipment for temperature 
recording, indicating and monitoring 
systems. Concentration of the tem- 
perature-sensitive element in the tip 
of the tube permits installation in 
sleeve bearings or against flush sur- 
faces. Available in lengths up to 4 ft, 
with a maximum diameter of 0.218 
in., it fits into a waterproof holder 
assembly and head. Detector element 
can be easily withdrawn by removing 
the holder cap while the holder as- 
sembly is in place. Usable tempera- 
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(Chemelec 



































stand-off insulators 





SCREW, STUD OR RIVET TYPE 


These TEFLON insulated miniature 
stand-off insulators are designed 
for operation in pressure altitudes 
from 0 to 80,000 ft., ambient tem- 
peratures from minus 110°F to 
plus 500°F. Voltage breakdown 
after 95°; humidity at 160°F is 
greater than 5,000 V-DC at sea 
level. Water absorption is zero. 


COMPRESSION TYPE 


TEFLON Insulator body is com- 
pressed into mounting holes, 
making these miniature stand-off 
insulators self-fastening, requiring 
no additional hardware and speed- 
ing economical assembly. Electrical 
and physical characteristics are 
similar to insulator type men- 
tioned above. 


WRITE FOR NEW CATALOG 


Bulletin No. EC-1153, a 12-page 
catalog on the complete line of 
Chemelec Stand-off and Feed- 
through Insulators—plus special 
electronic components and assem- 
blies is yours for the asking. Write 
for your copy. 


FABRICATORS OF duPont TEFLON, Kellogg KEL-F 


AND OTHER PLASTICS 


Ask, also, about precision molded and machined TEFLON and 
KEL-F parts and special assemblies to customers’ specifications. 
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| ture range is from —70 to 300 C. In- 
| strument Div., Thomas A. Edison, 
Inc., West Orange, N. J. 
ircle No. 29, F er Inquiry Facility, pa 


When Contact Reliability 
is most important... 






HERMETIC MINIATURE 
RELAYS 


Hermetically sealed miniatures relays, 
for high shock and high vibration ap- 
plications, feature a rotary armature 
with a dynamically and_ statically 
balanced structure. They are avail 
able in 2 and 4 pole double-throw 
models in two sizes: 158 or 1146 in. 
in height, with 1% in. diam for both 
sizes. Temperature range: from —65 







...another addition to the many 
types of Phil-trol Relays... 


Rugged dependability plus high 

sensitivity have made this new Phil-trol relay an 
immediate favorite with engineers and designers. Its 
compactness and adaptability to a wide range of 
applications and uses provide new answers to the 
many complex problems confronting electronic and 3QA Relay 
control engineers. 


Unusual features of the new 8QA relay include 
immediate response; fast « losing and opening; contact 
springs with twin contacts; heavy duty, long-life 
bronze bearings; light weight. 





Like all standard Phil-trol relays, the 8Q A is avail- 
able in a wide range of modifications. Coils may be 
single or double wound, and equipped with copper ; i : ; 

S iP PI to 200 C. Other specifications: coil 


slugs or sleeves for slow release or for slow operation. : 
resistance, 7-30,000 ohms; voltage. 






60A Relay 


aan 4BQA Power Relay 


27QA Relay 


In all probability, there is a standard Phil-trol 
relay, or variation, to meet your specific need. Phil- 
trol engineering experience and design facilities are 
available to help you solve any new application 
problem. 


0-400 volts; and contact ratings, up 
to 5 amp at 25 volts d-c, or 115 volts, 
400 cycles a-c. Relay can withstand 
vibrations up to 2000 «cycles at 20 g; 
shock, up to 125 g (electrical) and 
250 g (mechanical). Operating time 
is 4-6 millisec. Relays are manufac- 
tured to meet military specifications. 








S. H. Couch Co., North Quincey 71, 
33AC Relay Mass. : 
No. 30, § Faci 
Hermetically 
Seated ela RESISTORS 


Cooler operation is afforded by Stand- 
Ohm resistors, which are designed 
for top-of-chassis mounting, thus 
eliminating one heat source from an 
area of critical components. The in- 
tegrally mounted bracket aids in the 


Actuators 





1 re conduction of heat to the chassis, 
i 
a PHILLIPS CONTROL CORP., : 
: Dept. EM, Joliet, Illinois 1 
g Please send me a free copy of the new ' 
g-~Phil-Trol Relay and Actuator Catalog. i 
g Also, please arrange to have a Phil-Trol a 
g Sales Engineer call on me. ; 
Name__ = sapilain ea — ccpitennatckigbeidhints aan 
1S THE REGISTERED TRADE MARK OF i Cc t 
e ompany_— ae ae — —_ 1 
PHILLIPS CONTROL CORP. 1 r 
Street 3 = t 
JOLIET, ILLINOIS ; o ; 
A THOR CORPORATION SUBSIDIARY ; Se — ibe Zone__ Pict entices 
OFFICES IN ALL PRINCIPAL CITIES ‘ . 
Sea RRR RRR EEE ee ee eee eee eee el 
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Advertisement 


Plain Pointers 
on Projection 


MOST optical textbooks mention the French 
physicist Augustin Jean Fresnel in connec- 
tion with his work in helping to establish the 

f light. However, Fresnel also 
y to the design of optics 
used for lighthouses. His work in this field, 
which forms the basis upon which light- 
house opticians still work, has led to the 
coupling of his name with a distinctive “‘flat”’ 
lens type. 

At first glance this might seem removed 
from the field of optical gaging and the use 
of contour projectors throughout industry. 
The truth of the matter is, however, just the 
opposite. In designing the Kodak Contour 
Projector, our optical engineers have in- 
cluded a Fresnel lens directly behind the 
instrument’s ground-glass screen. 





Fig. 1. Steps of the Fresnel lens duplicate the 
curvature of conventional condensers, making it 
possible to “collapse” a lens into a flat plane. 


This flat plastic lens is illustrated sche- 
matically above (Fig. 1). In effect, a curved 
surface is collapsed into a series of minute 
steps which reduce the mass of the lens to a 
practical size. A conventional lens used for 
the same purpose, of diameter to equal the 
projector screen, would be more than 5” 
thick, heavy, and not inexpensive. 





Fig. 2. Diffusing properties 


Fig. 3. Fresnel lens behind 
ground-glass screen di- 
rects oblique light towards 
viewer. 


of ground-glass screen 
scatter oblique light away 
from viewer's eye. 


Use of the Fresnel lens in this manner 
serves a double purpose: 1) it effectively in- 
creases screen brilliance by directing the 
light on the screen directly at the operator’s 
position; and 2) it provides even illumina- 
tion over the entire screen area. 

Because of this our projectors may be 
used under normal shop illumination with- 
out hoods or curtains—both of which some- 
times tend to give a feeling of claustropho- 
bia. In addition, the over-all screen bril- 
liance makes possible easy reading of critical 
tolerances at any point on the projector 
screen. Together, these at*~*butes tend to 
make your personnel more contented and 
efficient ... help to make contour projec- 
tion suited to mass inspection needs. 
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How rapid, accurate inspection 
on Kodak Contour Projectors 


keeps a production 


When you receive a great many preci- 
sion parts from a great many sup- 
pliers, quality control checks can be a 
real production bottleneck. 

At General Electric’s jet engine 
plant at Cincinnati, Ohio, engineers 
have solved one such problem using 
Kodak Contour Projectors. Rotor 
blades arriving in lots of 2000 to 5000 
are given a 4 per cent AQL check by 
the young ladies seated above. Eleven 
dimensions, including angles and 
radii, are checked on the dovetail con- 
tour, and 14 different dimensions 
checked on the rotor blade root—all 
at a rate of approximately 150 pieces 
per hour. Optical gaging has light- 
ened the load, reduces inspection 


the KODAK CONTOUR PROJECTOR 


COMPANY 
ADDRESS 
CITY. 


ae ee ei wer we On nw 


EASTMAN KODAK COMPANY 
Special Products Sales Division, Rochester 4, N. Y. 
Please send me a copy of your booklet, “The Kodak Contour Projector.” 


a ieee 


line moving 


time, helps to keep the production 
line moving. 

The Kodak Contour Projector is 
particularly suitable for such routine 
production inspection. It requires no 
hoods, curtains, or darkened room 
(the column at the left tells you why). 
Operators work rapidly and accu- 
rately in comfort—require little train- 
ing. And, simply by changing chart- 
gages and staging fixtures, all sorts of 
complex parts, large and small, can be 
inspected. 

To find out more about the Kodak 
Contour Projector and how it can 
work for you, send for our 12-page 
booklet. Or, write for details on a 
sound movie, “‘Optical Gaging.” 














which in turn radiates the heat. The 
resistance wire is wound on a fiat 
ceramic core, allowing use of a heavier 
gage wire. Junction of the resistance 
wire and the tie points are embedded 
in solder. To keep the winding free 
from moisture, the wound core is 
coated with silicone cement and in- 
serted into a ceramic tube, which is 
then filled with silica and sealed with 
silicone cement. Resistors are supplied 
with ratings of 10, 15, 20, and 25 
watts and in heights of 142, 2, 2%, 
and 3 in., respectively. All units have 
a 1%o-in. diam and fit in a %%-in. 
chassis cutout. If desired units can 
be supplied with up to two taps. 
METAL Tru-Ohm Products, Div., Model En- 
gineering & Mfg. Inc., 2800 N. Mil- 
ACTUATING waukee Ave., Chicago 18, Il. 
BUTTON METAL coheed, alsa 
SWITCH “ 


CASING 


e 24] 


SUBMINIATURE 
SELECTOR SWITCH 
Subminiature rotary selector switches, 
Series 17AS, offer a means of switch- 
SILICONE, ing as many as eight different cir- 
NEOPRENE, cuits. Switch assemblies are available 
or VINYL with from two to eight switching units 
and from two to eight detent posi- 
CASING tions, with a 45-deg angle between 
detents. Switches are panel-sealed and 
) “ , * require a 1'%4 in. diam mounting 
SINE CURVE 4 surface; overall length is less than 
SNAP-ACTION 


ELEMENT 


Normally 
Closed 


STATIONARY i 4 in. An almost infinite number of 


Normally ' wiring combinations are possible. In 
CONTACT Open 2 the eight-switch assembly, for ex- 
STATIONARY bs ample, four switches can be wired 


normally-open and seven normally 

CONTACT closed. Selector switches are available 

with drilled, solder type terminals; 

or wrap-around type, turret terminals. 

res complete sealing from effects of Series 17AS is rated for an inductive 
: a ae : 9 . . is 

-r, dirt and oils ® Vibration resistant up to load of 3 amp * 30 volts d- and 

I pe ae up to 7000 CP 10 amp at 125 or 250 volts a-c. Micro 

ee esonance up to Mpa Switch, Div. of Minneapolis-Honey- 
take 2000 ft. Ibs. shock test © Rated 10 | well Regulator Co., Freeport, Ill. 

imperes resistive 28 V. D.C. or 115 A.C. @ | Circle No. 32, Reader Inquiry Facility, page 241 

: et naividual requirements 

rene or vinyl molded cases ® 

nches to 48 inches optional 


INDUSTRIAL ADHESIVE 


Thermosetting industrial adhesive €an 

be used for bonding similar and dis- 

| Cc similar materials. Feature is its ability 
° to bond nylon to a variety of materials. 
Known as Phenoweld, adhesive can 
be used to bond metal to metal, metal 
Vee eed VALET CM ees | to nylon, as well as for aluminum, 
steel, brass, copper and glass adhe- 

| sions. Consisting of highly adhesive 


CONT O 
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THE MAINSTAY 


OF YOUR BUSINESS 


TL 


is a satisfied customer! And it’s easy to keep your 
customers satisfied when you use Packard Electric 
motors in your product. These dependable motors 
have a world-wide reputation for long life and trouble- 
free operation ... important qualities that help to 
assure continued customer satisfaction, 


You benefit in two ways when you standardize your 
production with Packard fractional horsepower 
electric motors. First, you have the Packard Electric 
name working for you in gaining customer accept- 
ance. Second, you have the Packard Electric motor 
working for you in gaining customer satisfaction. 


A COMPLETE LINE OF RUGGED 
FRACTIONAL HORSEPOWER APPLIANCE MOTORS 





Packard Electric Division, General Motors Corporation, Warren, Ohio 
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MODERN APPEARANCE 





PS DESPARD SWITCHES 


Precision built to exacting quality standards . . . P&S 
1317 has a totally enclosed plastic body . . . sturdy handle 
. .. positive action ... is rated at 15 Amperes for appliance 
use, ¥2 H.P., 115 V. A.C., 125 V. D.C. for small motors. Also 
available in T-rated, 10 Ampere type (P&S 1311). 


P&S 1317 is compact . . . only 7%” wide, 158” long and 
136" deep . . . can be used singly or in combination with 
P&S Despard pilots or outlets. 


Note the modern appearing neck, rounded 
at each end—a distinctive feature of all P&S 
Despard devices—one that will add to the 


appearance of your product. 





P&S Wiring Devices Are Built to Last 


If you have a problem involving wiring devices for your 
product, write us about it. Our sixty years of experience in 
producing wiring devices will be helpful. 


Write Dept. EM for complete catalog. 


PASS & SEYMOUR, INC., SYRACUSE 9, N.Y. 
Offices: 71 Murray St., New York 7, N.Y. 
1229 W. Washington Blvd., Chicago 7, Ill. 
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PROVED DEPENDABILITY 


reactive resins in a solvent system, 
Phenoweld requires no primer. For 
general applications, it is applied 
in solvent solution by brush, spray 
or dip to both parts. Heat application 
is necessary only where a high degree 
of chemical and solvent resistance jis 
required, Application of heat fuses 
the films of Phenoweld and _ bonds 
them together through the thermo- 
chemical reaction. Phenoweld is said 
to have excellent electrical properties 
and is nontarnishing. Applications in- 
clude use on coils, wiring and other 
equipment where protection from the 
elements as well as adhesive ability 
is desired. H. V. Hardman Co., Inc., 
571 Cortlandt St., Belleville, N. J. 
rcle No. 33, R juiry Facility e 24] 


HIGH-TEMPERATURE 
ELECTRICAL CONNECTOR 
Designed to carry circuits through 
aircraft fire walls and other high am- 
bient temperature areas, connector 
provides a positive fire barrier for at 
least 20 min and uninterrupted power 
for at least 5 min. during exposure 





to a direct 2000-F flame. Performance 
is made possible by the use of My- 
calex inserts cushioned by silicone 
wafers and housed in stainless steel 
shells. Additional feature of connector 
is its ability to withstand excessive 
and continuous vibration. Scintilla 
Div., Bendix Aviation Corp., Sidney, 
N. Y. 
rcle No. 34, Reader Inquiry Fac 


STARTING, 

OVERLOAD SWITCH 

Essentially a start-stop switch with 
manual reset overload, new manual 
starting and overload switch is de- 
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Poe ae 


This trim, compact cabinet 
houses a Marcus 2000 kva., 
4800-480 volt, 3 phase, 60 
cycle, dry-type transformer 
which will supply interme- 
diate AC power to a bank 
of selenium rectifiers in a 
large West Coast metal re- 
duction plant. 


This interior view shows the rugged construction of Marcus 
industrial unit substations. A Natvar spec ial combination of 
Quinorgo® firmly bonded to varnished open-weave Fiberglas 
provides a flexible insulation of high dielectric strength and 
great mec hanical toughness, plus the ability to withstand 
continuously high operating temperatures. It is used as a layer 
insulation for the major insulation barrier between primary 


and sec ondary, and between core and coils. +\0¥ 


\, — Transformer Co., Inc., 
Hillside, N. J. manufactures dry-type trans- 


formers from 1 to 3000 kva. capacity, engineered for long 
life and continuous, trouble-free service. 


All materials used in their construction are carefully chosen for 
durability and performance under maximum loads at high tem- 
peratures. A Natvar special combination of Quinorgo® and 


Fiberglas firmly bonded together is used because of its excep- 
Natvar Products : iol : : aan . 

tionally good e ectrical properties, flexibility, mechanical strength, 
* Varnished cambric—cloth and tape and its ability to withstand heat. 
* Varnished canvas and duck 


Nesisdieieiilalie taiilk udeiaitii aden Whether your requirements call for a standard insulating mate- 












© Veriched—Silleene coated rial, available either from your wholesaler’s stock or direct from 


Fiberglas our own, or a special combination, it will pay you to investigate 
* Varnished papers—rope and kraft , . . 
ee Natvar flexible insulations. 


NATVAR CORPORATION [i 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 
TELEPHONE CABLE ADDRESS 
RAHWAY 7-8800 NATVAR: RAHWAY, N. J. 


207 RANDOLPH AVENUE @ WOODBRIDGE, NEW JERSEY 


* Slot cell combinations, Aboglas® 


* Varnished-lacquered tubing and 
sleeving 


* Extruded vinyl tubing and tape 
Styroflex® flexible polystyrene tape 


Extruded identification markers 


Ask for Catalog No. 22 
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signed to control fractional-horse- 
power motors where line current over- 
load protection is required. Applica- 
tions include use on washing ma- 
chines, clothes dryers, lawn mowers, 
POTENTIOMETERS TO | and similar equipment. 

Protection against overload is pro- 
vided during both starting and run- 
ning through the use of a nichrome 
heater and a nickel-alloy bimetal strip 
in the tripping mechanism. Depress- 
ing the start button during overload 
will not re-energize the motor until 
the overload condition is removed 
and the bimetallic strip returns to 
normal position. The device is totally 
enclosed. Its dimensions: 2%s in. long, 
l%46 in. wide, and 14% in. high. Two 





SELF-BALANCING 


PRINTED TAPE 
PUNCHED CARD 
PUNCHED TAPE 



















COMPLETE...EASY TO INSTALL...READS FROM 
O—1000; ACCURACY +0.1%—Here is a complete 
system kit for obtaining digital information from 
standard self-balancing potentiometers. Easy to 


install, complete with all necessary hardware, this mounting holes accommodate No. 6 
conversion does not affect the accuracy of the self-tapping screws. General Electric 
recording instrument, and no modification of the Co., 1 River Rd., Schenectady, N. Y. 
potentiometer is required. Readings can be taken RE ae TS See: OA ie 
while the recording pen is moving, and because 

no gears are used, inertia effects are very low. ADHESIVE FOR 

Non-linear calibrations available for use with | PRINTED-CIRCUIT USE 


thermocouple applications. Fabrication of copper-clad laminates 
for printed-circuit use is simplified 
by use of copper sheets pre-coated 
with an adhesive, designated the Ply- 
master. The sheets consist of Anacon- 
da electrolytic sheet copper, cut to 
eaP WE. td. Tl : ein size, pre-coated with one of two types 

ato — of adhesive: Type N, for bonding 
ENCODER a5 = © 7 S 


copper sheet to a phenolic resin base 
4s 





by dip. soldering at 200 C; and Type 
E, for dip soldering at 235 C, as 
well as for use with epoxy or silicone 
base laminates. Feature of the ad- 
hesive is their high peel strength: 
10-12 lb-in. for Type N and 25-35 
lb-in. for Type E. Adhesive-coated 
copper sheets are available in 1- and 
2-0z weights per sq yd in 150 or 











CODED 


COMMUTATOR 100 sheets per package, respectively. 
. Rubber & Asbestos Corp., 225 Bille- 
Digitizes shaft position. Used for Analog to Digital Conversion. ville Ave., Bloomfield, N. J. 


ircle No. 36, F Facility, page 241. 


SALES ENGINEERING OFFICES: AIR-DAMP DASHPOT 
NEW YORK, N.Y.—580 FIFTH AVE.—JUDSON 6-7500 


LOS ANGELES, CALIFORNIA—RYAN 1-7152 Precision air-damp dashpot designed 
for use as a system stabilizer in con- 
trol mechanisms and __ switchgear, 
weighs less than 0.5 oz. Dashpot is 
G. M. GIANNINI & CO., INC. * PASADENA 15, CALIF.» EAST ORANGE, NEW JERSEY | made of low-expansion glass cylinders 
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The greatly increased protection 
made possible by the development 
| of our high-temperature gray enamel 

is the most important improvement of 
| these resistors, but it is not all. True, 
this enamel is _thermo-shock-proof 


and crazeless; but in addition 


THESE RESISTORS OFFER... 


¢ Stronger core with higher resistance to vibration 


and shock. 


¢ Finer resistance wire—made to H-H specifica- 
tions, especially adapted to these resistors. More 
uniformly wound, so that failures under stress are 


eliminated. 


HARDWICK, HINDLE, INC. 


Rheostats and Resistors 
Subsidiary of 


THE NATIONAL LOCK WASHER COMPANY 


Established 1886 
Newark 5, N. J. Sa 
the mark 


of quality 


for more than a quarter of a century 


MARCH 1954 





e Special alloy terminals more securely fastened 
to the ceramic body by spot-welding—highly resist- 
ant to corrosion. 


¢ All wire connections are protected by a positive 
non-corrosive bonding. 


The fixed, the ferrule and the flat types are espe- 
cially designed for and manufacturd in accordance 
with JAN-R-26A specifications. 


Hardwick, Hindle, Inc. 
40 Hermon St., Newark 5, N. J. 


Please send additional information about your new resistors 
and rheostats. 


Name 
Title 
RNa eee 


Address____ a ny 
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TRADE MARK 


eas 


solves another LU Lael 


problem! 


Sy ee 






--aonnenno=- oat se and = graphitized- carbon __ pistons, 
ground and fitted to tolerances closei 
than 0.002 in. Furnished with a metal 
plate for easy mounting, it will operate 
in any position at temperatures vary- 
ing from —75 to 150 C. Damping 
constant is adjustable up to 0.06 Ib- 
sec/in.; maximum tension force is 4 
Ib at sea level; compression force is 
limited only by strength of materials 
used. Dashpot can be used for meet 
ing mechanical damping and_ shock 

| absorbtion problems for which mag- 
netic damping is too heavy. Static 
and sliding friction is less than 0.2. 
The air lead can be adjusted with 
a screwdriver. Weight of the standard 
piston is 0.1 oz; diameter, %s in. 
Maximum stroke is ‘2 in. Electric 
Regulator Corp., Peare St., Norwalk, 
Conn. 

| rcle No. 37, Re 


The ORIGINAL 
right-angle 


bevel gear unit 


SAND & DUST test chambers with com- 
pletely automatic dust density control. 


ALTITUDE chambers for testing from sea 
level to 100,000 ft. or higher with tem- 
MINIATURE peratures from —100° F to +200° F. 


HERMETIC RELAY 

Type PW is a_ hermetically sealed 
sensitive relay with a ruggedized, bal 
anced armature construction that can 





Photograph courtesy Fort Wayne Metals, Inc. 


PROBLEM: A right-angle power 
take-off needed for wire coiling 
machine turning on vertical axis. 


SOLUTION: ANGL gear. 


COMMENTS: after 10,000 hours 
of continuous use at up to four 
times rated capacity, unit is in 
perfect shape—keeping up with 


HUMIDITY chamber simulates relative 
humidity from 20% to 100% between 
+35° Fand +200° F. 


production schedule! 


ANGLegears are rated up to 1 hp 





at 1800 rpm. Both models are 
made with I-i gear ratio, and 
American Research Test Equip- 
ment can be designed and built 
in a variety of sizes and ranges 
to meet specific requirements. 


with 2 or 3-way shaft extensions. 
Contact your local distributor or 
write to us for information. 


Write for catalog. 


AMERICAN RISTARCH 





Accessories Corporation 


ea ae withstand a 10-¢ vibration at up to | 
HILLSIDE 5, NEW JERSEY oo ee CORPORATION 


833 BROOK ST. BRISTOL, CONN. 


500 cps. Another feature of the mini- 
ature d-c actuated relay is use of | 
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PROVEN 


IN HUNDREDS OF CRITICAL 
APPLICATIONS EVERY DAY 


QUALITY 


TO MEET UNLIMITED 
NEW APPLICATIONS 


CLEVELITE* 


LAMINATED PHENOLIC TUBING 
Moisture Resistant 
Mechanically Strong 

High Dielectric Strength 
Dimensional Stability 
Low Loss Factor 


USE CLEVELITE 


to make a good product better 


and at lower costs! 


SERVICE 


Our Design and Production Departments 
are geared to customers’ needs in every 


way. Deliveries are prompt! 


Your copy of our Clevelite Brochure 
available on request . . . of value to 
every Engineering Dept. 


Registered U. S. Pat. Off. 





t np 
visit M9 Ue CLEVELAND CONTAINERG!"= 
pit ¥ 4“ 6201 BARBERTON AVE. CLEVELAND 2, OHIO Be 
ee ‘ gre Sh PLANTS AND SALES OFFICES at Chicago, Detroit, Memphis, Plymouth, Wisc., Ogdensburg, N. Y., Jamesburg, N. J. ; 
3 ; eetin?. ABRASIVE DIVISION at Cleveland, Ohio : 
t aa" \ caw . CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 
god? ow VOU 25- 
wn ye 4 92° REPRESENTATIVES 
wort NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE, EAST ORANGE, N. J. 


NEW ENGLAND _R. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. 
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO /= 
WEST COAST IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES 2 
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LOWER PRICES 


For 


Omecrevc Product Wiring Systems 


Lowered costs down the line now enable 
UNILECTRIC to offer you lower wiring prices 
for your products. 


Like many other manufacturers, UNILECTRIC, for the 
past several months, has undertaken an extensive 
program of cost reduction, including lowered over- 
head, streamlined production methods, addition of 
more cost saving equipment — plus greatly reduced 
material costs. 


The result — lower wiring prices for all 
UNILECTRIC customers. 


EVEN HIGHER QUALITY 
UNILECTRIC has never and will never compromise 
quality for price. Now, introduction of the most 
modern statistical quality control system enables 


UNILECTRIC to guarantee rejection-free quality. 


DEPENDABLE SERVICE 


UNILECTRIC Wiring Systems have been delivered 
on time, with few exceptions, for over eleven years. 


UNILECTRIC engineers have lowered the wiring 





needle-point pivot bearings, affording 
friction-free movement. High perme- 
ability, low residual nickel-iron mag- 
netic structure are said to provide 
high sensitivity and contact pressure, 
Contact arrangement is 1 Form C 
(SPDT); the %2 in.-diam contacts are 
made of pure silver, and rated at 
2 amp 28 volts d-c or 115 volts, 60 
cycles a-c (non-inductive load). Coil 
ratings: from 100 to 16,000 ohms, 
Actuation: current or voltage. Re- 
quired operating power: 25 milliwatts 
to 1.5 watts. Dimensions are 0.765 
x 1.656 in. above chassis; weight, 
1%6 oz. Potter & Brumfield, Prince- 
ton, Ind. 
Circle No. 38, Reader Inquiry Facility, page 241. 


MOTOR SLOT WEDGES, 
BRUSH TUBES 


Feature of glass-bonded mica motor 
slot wedges and insulated brush tubes 
is the ability of the material, Mycalex, 
to withstand continuous operating 
temperatures up to 650 F. Another 
feature: slot wedges and brush tubes 
will not loosen at high temperatures, 
because their coefficient of thermal 
expansion matches closely that of 





mating materials. A permanent tight 
fit is insured from cold start to 650 F. 
Mycalex is permanently stable, does 
not shrink with age, will not cold 
flow, is immune to oil and impervious 
to moisture. Arc resistance and gen- 
eral dielectric qualities are said to 





be excellent for this application. The Thi 
one: : _ parts are precision-molded to high ex 
cost of millions of electric and electronic products dimensional accuracy. Mycalex Cor- fot 
during these years, poration of America, 60 Clifton Blvd., atte 
Clifton, N. J. a sr 
ircle No. 39, Reader Inquiry Facility, page 241. 
Send your blueprints today for quotations a 
on your product wiring requirements. PANEL-MOUNTING VTVM job 
Miniature a-c vacuum tube voltmeter, eve 
Type A, requires the same panel area 
ee as a standard 3% in. meter, and has 
SULEL TRI, Wiring Systems a depth of only 4% in. It is designed ‘ 
ae for use in lightweight airborne, port- 


Manufactured by 
UNITED MANUFACTURING & SERVICE CO. 
405 SOUTH 6TH STREET ° MILWAUKEE, WISCONSIN 





able and other equipment. Use of 
Type A, eliminates need for external 
meter test jacks for high impedance 
or low level measurements. Also, the 
exact voltage scale required can be 
“built-in” at the time of design. The 
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1 Fan — efficient, non-spark- 
ing fan. New aerodynamic 


Hi AMA cy V4 ] “4 1 NS 1 de AY i Or V O a dasten for more elledive exaline. 


2 Inner bearing cartridges 
—lock bearings to end 


bracket and form explosion- 
- quenching seal along shaft. 
3 Indestructable cast-alu- 
ns * minum rotor—dynamical- 


ly balanced with fan for smooth, 
quiet operation. 


iD , / Stator — prewound stator 

a VL a yo} fi enclosed 4 core utilizes Formvar wire 
insulated with a new Alkyd As- 
phalt Resin insulating varnish. 


and explosion-proof motor BUY  (_x__===as 


—heavy cast iron for great- 
er rigidity and resistance to cor- 
rosion. 


Locked bearing — an 

extra-quality feature. Inner 
race locked to shaft — outer race 
to end bracket. Limits end play 
— positions rotor. 


Modern styling 
—a motor with 
pleasing, modern lines 
that add to the ap- 
pearance of your 
product or plant. 


7 Large grease chamber 
— factory lubricated for 
years of attention-free service. 


8 Rotating labyrinth seals 
— keep dirt and moisture 
out of bearings — grease in. 


9 Knock-off lugs — permit 
easy disassembly of motor. 








OT bala ttl Ge ls 


19 bead identification—per- 
manent, positive lead iden- 
tification spacer in conduit box. 
This is the completely new L.A. totally enclosed fan-cooled and 1] New split conduit box 
explosion-proof motor. Every feature in this new line is designed — rugged cast-iron conduit 
for easier installation, longer service life, less maintenance and ene oom forqmc 
attention. You get the full benefit of the new NEMA standards in eve 
asmaller, more functional, completely modern design. 


Your nearby Louis Allis Sales Engineer can show you all the 
reasons why these motors perform better and longer on your tough 
jobs — why they give you maximum resistance to corrosion wher- 
ever you need this extra protection. Call him today, 


THE LOUIS ALLIS CO. Be, |__ wens cose mae 


MILWAUKEE 7, WISCONSIN 







a’ 


D-flange motor 


We specialize in SPECIAL MOTORS — > 
and PROMPT DELIVERY, TOO ae o— 


Vertical NEMA seme) 
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NEMA D-flange motor 








ASSEMBLY SPEED 


with an eye to improving 
your product 


®@ Plastics that could work wonders in 
giving your products new sales advan 
tages——more competitive “edge’’—are 
all around you. In one plant depart- 
ment after another you have equipment 
that works better, looks better and often 
lasts longer because Durez phenolic 
plastics are used in making it. 

These examples only hint at the un- 
equalled flexibility of Durez phenolics 
in fitting themselves to your blueprint. 
In simplicity of production and end- 
product characteristics alike, Durez 
materials are extending horizons for 
businessmen and their technicians in 
designing for tomorrow's profits. 

As resins applied to a product or in- 
tegral in it, or as materials for molding 
into finished large and small units in 
custom molding plants, today’s phe- 
nolics have more possibilities than ever 
before. Your engineers and molding 
men will find Durez—largest producer 
of phenolics exclusively—helpful in 
making them pay. 


CORROSION 
RESISTANCE 


Glance around your 










DESIGN FREEDOM 








Our monthly 'Durez Plastics News” will 
keep you informed on industry's uses of 
Durez. Write, on office letterhead. 


DUREZ PLASTICS & CHEMICALS, INC. 
1303 Waick Road, North Tonawanda, N. Y. 


Phenolic Plastics for the New Competitive Era 
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voltmeter is available with full-scale 
sensitivities ranging from 10 mv rms 
to 300 volts rms. With an input im- 
pedance of | megohm and an accura- 
cy of 3 per cent, meter can be used 
for measurements from 20 to 50,000 
cps. For linearity and stability, four 
germanium diodes are used in the 
meter bridge circuit. The Type A 
meters do not include a power supply, 
although self-contained units can be 
obtained. For military 
Type A is available in 
version including a 

meter and 


applications, 
a ruggedized 
MIL-M-10304 
hermetically-sealed — elec- 
tronic components which will meet 
applicable government specifications. 
Trio Laboratories, P. O. Box 143, 
Wantagh, N. Y. 
No. 40, | 


FHP SPEED CONTROL 


Speed fractional-horse 
power shaded pole motors, can be 
obtained for three-speed operation; 


control for 


it features an air gap design which 
voltages and 
Three 
available. In the cased 
control, designed for remote control 
installations, the control reactor and 


assures starting at low 
eliminates core saturation. 


models are 





switch are mounted in an outlet box 
for permanent installation; knock-out 
holes are provided for wiring. The 
panel-mounted control permits single- 
hole mounting on panels. The third 
model, the chassis-mounted control, 
makes it possible to mount the control 
reactor within the fan base or blower 
enclosure. Size of the control can 
be varied to fit enclosure. Each con- 
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trol is designed to specifications. Bal- | 
Jastran Corp.. 1701 North Calhoun 


St., Fort Wayne 7, Indiana. | 
Circle No. 41, Reader Inquiry Facility, page 241 
ANGLE-MOUNTED 


LATCHING RELAYS 


Lightweight relays, Nos. 9177 and 
9179, feature angle mounting of the 
coil mechanism. They are designed 
for operation in any mounting posi- 
tion. Their wedge-action design util- 
izes slightly curved latch faces plus 
end-to-end operation of latch mech- 
anism, to assure positive latching re- 
gardless of wear or play in armature 
hinge joints. Relavs are available with 





5 KW portable regulated 400 
ae For precision Hi-Cycle power gener- aa 
ating equipment to meet one of a myriad 
of special power requirements ranging 
from highest quality laboratory power to 


precision electronic testing, industry re- 





lies on Bogue Precision Power. Bogue as 
Variable frequency 320 to 1000 


the recognized leader in the Hi-Cycle field cycle M-G set. Bogue magnetic 

si amplifier maintains voltage and 

DPDT (Ty pe 9177) or 4PDT (Tv pe offers these performance characteristics — frequency to within one-half of 
\ id 


1% of any preset value. 
9179) contact arrangements. Contact 


rating, 8 amp at 115 volts a-c, non- 
inductive, or $8 amp at 29 volts d-c, 
resistive load. Coils are designed for 
continuous or intermittent duty with 
resistance to 10.000 ohms. Maximum 
voltage: 120 volts a-c, 60 cycles or 








= 5 KW low harmonic set. 400 
120 volts d-c. Dimensions: length cycle regardless of input volt- 
346 in., height 1% in., width 1146 . age, loading or heating. 
in. Weight 0.38 lb. Leach Relay Co., For example, Bogue special 400 cycle 
5915 Avalon Blvd., Los Angeles 3, single shaft, two-bearing synchronous 
Calif. motor driven units eliminate belts, gears 
Circle Ne. 42, Read iry Facility 
; ; and other special speed changers, yet, 
faithfully deliver 400 cycles— exactly — no 
SNAP-ACTING SWITCH load to full load regardless of voltage 
; is 400 cycle voltage & frequency 
Accurate repetition of operate point, variations .... truly the standard of 400 regulated inverter. Operates 
. : . from 28 volt DC supply. 
in a snap-action switch for use where cycle power....the reason so many 
low operating force is desirable, is prominent companies have been depend- 
provided by Type MXT-1. Design ; ; ; ; 
a. ad ing on equipment built by Bogue Electric 
utilizes a rigid lever arm pivoted on : : ; 
a bearing pin set in supports integral Manufacturing Company ... 


with the molded cover of the switch. 
The actuating arm can be furnished 
in any desired length and with special 










bends. The actuator can be modified, _gston Elen 
by eliminating the coil spring, to eS Z,, 
permit operation at forces down to ; LK /e 
15 gm. (Type MBT-1). Because of rw _ 
54 1OWA AVENUE @ PATERSON 3, NEW JERSEY 7% ‘ $ 
y F 
Low harmonic 400 cycle AC » 


generator and low ripple 28 
volt DC generator, synchron- 
ous motor driven. 


REQUEST 
ILLUSTRATED 
CATALOG 440 





Dual output 10 KW, 400 
cycle and 200 amp. 28 
volt output portable unit 
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SANGAMO 


erat . . ubminiature Capacitors 
iuanne FA EEL 


miniaturization tools 


b 
4 


If you are facec with the problem of squeez- 


> DTM uirmulCM il Lims Stee cme ai LT: 
(2 these exceptionally tiny Sangamo Capacitors 


FBURG valuable miniaturization tools. 


TANTALUM ELECTROLYTIC CAPACITORS 
These newly developed tantalum foil elec- 
trolytics (Type EHT) meet the exacting 
demands of transistor circuitry by provid- 
ing minimum leakage current. These ca- 
pacitors are available in a range of voltages 
and capacities. 


? 


MINIATURE HERMETICALLY SEALED PAPER 
TUBULARS ... The Sangamo line includes a full 
range of capacities and voltages in miniaturized 
paper tubular capacitors (Types SA through 
SM). These subminiatures are sealed in non- 
magnetic cases and are impregnated with Sano- 
wax or with E-therm—an amazing new im- 
pregnant of high thermal stability (125° C) 
and superior electrical characteristics. 


MINIATURE WIRE LEAD MICA CAPACITORS / 
The newest addition to the Sangamo line | 
of subminiature capacitors is Type DR, 

a wire lead mica of silvered mica con- 

struction, that is available in values up 

to 300mmf. 500W VDC. 


Write for Engineering Data Sheets for 
complete information. 


eS 


46 es wer 


SANGAMO ELECTRIC CO. icici: 





210 


the long overtravel provided by the 
lever-arm actuator, switch is suitable 
for use in cam- or slide-operated con- 
trols. Rating: 15 amp at 125 volts 
-c. Unimax Switch Div., The W. L. 
Maxson Corp., 460 W. 34th St., New 
York 1. 

e No. 43, 


a 


241) 


VIBRATORY FEEDER 


Operating on the vibrating principle, 
the DPS Vibrating Bowl Feeder pro- 
vides fully automatic, oriented, single- 
line feeding to grinding, packaging, 
and many other automatic machines. 
The feeding device is designed to 





handle parts that normally could not 
withstand tumbling, such as finished 
ground parts and fragile pieces. It 
is the latest addition to a line of 
rotary selective feeders. Special-order 
feeding devices can also be obtained. 
Detroit Power Screwdriver Co., 2801 
West Fort St.. Detroit 16, Mich. 
No. 44, t 


MINIATURE TIME 

DELAY RELAY 

Small hermetically sealed time delay 
relays can be supplied with 50, 60 
or 400-cycle a-c or governed or stand- 





ard d-c motors. Features are accuracy 
and low power consumption. Unit is 
enclosed in a 2}2-in.-diam aluminum 
hermetic housing. Basic length for a 
single switch unit is 2!'%4.« in. Gov- 
erned or filtered motors, and special 
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ASKETS (1 FELT CLUTCH FACING (6) 
FELT for GASK ( ) Industrial sewing machines have a 
There has to be a seal between the clutch, which must take hold quickly, 
lid and body of electric power trans- yet smoothly and firmly. These 
formers, to exclude dirt and mois- clutches operate properly when 
e, ture, hold in the oil that insulates faced with felt discs cut to size and 
' and cools. Felt is widely used for shape. This is a frictional application 
O- this purpose. of felt. 
e- pages 3 
g, | 
S. | 
to 
| 
| 
FELT absorbs VIBRATION (2) FELT for HONING (7) 
To isolate spring-suspended gasoline The cylinders of internal combustion 
tanks from the chassis of trucks and engines are finished by honing. The 
absorb road shocks and weaving honing head carries abrasive stones 
Strains, felt pads are used. These alternated with strips of felt, the 
give enough to protect the tanks, but latter greatly improving the quality 
not enough to disturb gas lines. f of the surface obtained. 
ee eee ee a , 
* 
i 
| " 
rt ¥ 
— FELT for LUBRICATION (3 needherriagaeancnitp 
[t i or ( ) Pneumatic carriers of both large 
f Many locomotive journals are lubri- and small sizes are in wide use. 
) cated by felt, cut to fit the hub. American supplies special felts 
Tr Pumped ‘oil is fed evenly, waste- for them. One type is used as a 
grabbing eliminated. Length of life bumper head on the carrier to 
1. of the felt is estimated at 75,000 to absorb shock on delivery; another 
l 100,000 miles of perfect lubrication. is an air-pressure seal. 
} 
FELT for 
: FIRE EXTINGUISHERS (9) 
) Hand-pumped fire extinguish- 
| ers use felt washers for lubri- 
e FELT for POLISHING (4) cation, for holding compres- 
sion, as a bumper for the 
The final polishing operation on steel upstroke, and as a cushion for 
cutlery changes the finish from dull the nozzle. American also 
to bright. About .002” of steel is re- supplies flame-proofed felt 
ee by felt polities 7 fed for airplanes, theatres, etc. 
i wit! ne mice. e discs are 
| slotted for fexibility. CREE SeMKSeR Ga eoooie. Ge 
AMERICAN FELT COMPANY 
16 Glenville Road, Glenville, Conn. 
1 2 3 4 5 6 7 8 9 
Please send me further information about the applica- 
tion circled above. 
i WII <tc caches eaapihsiaecnstediin dlacasiinniiiabeulbandssbnaiadutevnibiloeinntesdildiaia i 
EUMN Rov csssvscococccctustttnensiveenecees enters cokancaeae maleate ws 
FELT in REFRIGERATION (5) 
] 
Si dellilidaateadn: ‘nial i. aniiliahaniann PUI as seernereesnrtnsenipntehsnceoenctisanlaaicintateehsneseessstociiiaaaihamissal “ 
l there is usually a cartridge filled with 
: a dehydrating agent. Felt is used as SOOT ER cats bstinatciies iisnitaesbionasiibdirancoessbamastace unites aden cece eae ooo 
a filter to prevent small particles of 
. the drying crystals being carried into ROP ot cons testatrccctesekcs bineietngie ZONE ccsscces STATE i ssicisecs intnseninnile 
i the refrigerant line, i 
= 
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MAGNETIC AMPLIFIER 


VOLTAGE STABILIZER 


The new 2 KVA VOLTAGE STABILIZER with magnetic-amplifier 
control is the latest product of Raytheon’s skill and experience in 
providing the electrical characteristics you want in the most con- 
venient, compact and economical form. 

Among the many advantages offered by this unit are lower harmonic 
content without special filters, less cubic space required and ability 
to take heavy overload without damage. Write for full information. 


SPECIFICATIONS 


@ Input: 115 volts, +10%, 58-62 cycles, single 
phase. 
e Sop s? foie _— va. ‘ - 
@ Fixed load stabilized to + %% for line change. ats lain cain 
@ Fixed load stabilized to +1% for frequency rahed from 18 80 2000 on 
change. are carried in stock by 125 
@ No load to full load (85% power factor); 1% a Geom 
maximum. units are also available. 
@ Temperature rise of components; 50°c maximum. 
«© enone (at 60 cycles input); less than 5% 
total. 
@ Efficiency at full load (100% power factor); 90% 
minimum. 
e 


Mounting: Bench, floor, wall or relay rack. 


RAYTHEON ees 


MANUFACTURING COMPANY 


EQUIPMENT SALES DIVISION 
DEPT. 6270. EM WALTHAM 54, MASSACHUSETTS 
DISTRICT OFFICES: BOSTON, NEW YORK, CLEVELAND, CHICAGO, NEW 


ee Lae et hae 


ORLEANS, LOS ANGELES (WILMINGTON), SAN FRANCISCO, SEATTLE 
INTERNATIONAL DIVISION: 19 RECTOR ST., NEW YORK CITY DEPENDABILITY 


RAYTHEON PRODUCTS INCLUDE: WELDPOWER* welders; 
Voltage stabilizers (regulators); Transformers; Sonic oscil- INTO YOUR 
tors for laboratory research; Standard control knobs; 
lectronic calculators and computers; Radio, television, sub- PRODU cTs 
miniature and special purpose tubes and other electronic 
equipment. *Reg. U.S. Pat. Off. 
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or extra switches slightly increase this 
dimension. Three-stud or flange 
mounting is available. Electrical con- 
nection can be made with a glass 
seal header or an AN _ connector. 
Weight is 1 lb (approx). The A. W. 
Havdon Co., 232 North Elm St., 
Waterbury, Conn. 

Circle No. 45, Reader Inquiry Facility, page 24] 


DEPOSITED 
CARBON RESISTORS 


Commercial grade of deposited car- 
bon stable resistors is available with 
tolerances of 1, 2, 5, and 10 per cent. 
Standard resistance range in the }- 
watt size are from 1 ohm through 
5 megohms; in the l-watt size, 1 ohm 
through 10 megohms; in the 2-watt 


size, 5 ohms through 100 megohms. 
Feature is a new silicone coating 
which seals the stable precision ele- 
ment and protects it from physical 
abrasion without the addition of pro- 
tective sleeve. Dale Products, Inc., 
1306 28th Ave., Columbus, Neb. 

No. 46, | er |r ry Facility, page 


- 


MINIATURE P-M MOTOR 


Miniature permanent-magnet d-c mo- 
tor, designated type SS, has a %-in. 
diam and is 1%8 in. long. Unit has a 
stall torque of 1 oz-in. and a no load 
speed of 14,000 rpm with standard 
27-volt d-c winding. Other windings 
are available for different voltages, 
speeds and torques. Motor has been 
designed to meet military specifica- 
tions. It can be furnished with an 
r-f filter, a wide range of spur gear 
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Gear reducer on TIMKEN bearings keeps 
rotary slitter geared for production 


HE Winsmith 31H differential 
gear reducer on this rotary slitter 


has a 6-gear planetary element, free | 


within its housing to float into the 
most equalized load distributing posi- 
tion. To insure smooth, even power 
transmission from reducer to rotary 
slitter, and minimize wear at the 
same time, Winsmith mounts gear 
reducer shafts on Timken® tapered 
roller bearings. 

Timken bearings hold reducer 
shafts in rigid, positive alignment; 
gears mesh with constant precision, 





{ 





last longer because wear is reduced. Timken bearings normally last the 
Because Timken bearings are tapered life of the reducer. 

in construction they take any com- 
bination of radial and thrust loads, 
easily handle the high gear loads in 
differential gear reducers. 


No other bearing gives you all the 
advantages of Timken bearings. Spec- 
ify them for the machines you build 
or buy. Always look for the trade- 


‘Line contact between the rollers mark “Timken” stamped on every 
and races of Timken bearings pro- bearing. The Timken Roller Bear- 
vides maximum load-carrying capac- ing Company, Canton 6, Ohio. Cana- 
ity in the minimum space afforded = dian plant: St. Thomas, Ontario. 


by the gear reducer. And since Timken Cable address: ‘““TIMROSCO”’. 
bearings are made of the finest steel 
ever developed for tapered roller 
bearings—Timken fine alloy steel— 


How WINSMITH, INC. mounts reducer 
shafts of its 31H differential gear re- 
ducers on Timken bearings to insure 
smooth power transmission, and min- 
imize wear. 


HOW YOU BENEFIT FROM A 
BEARING YOU PROBABLY DON’T USE! 


The new Timken “00” bearing —with maximum 
runout tolerance of amere 75 millionths of an inch 
—is used only for applications requiring extreme 
accuracy. But it helps users of standard Timken 


\ = 
= TAPERED ROLLER BEARINGS bearings, too. That’s because many techniques devel- 





Fo oped to give the “00” its super accuracy are being 
ae used to raise the precision of a// Timken bearings! 
NOT JUST A BALL NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL AND THRUST LOADS OR ANY COMBINATION 
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CRAMER PERCENTAGE TIMERS CONTROL OVEN 


TEMPERATURES FOR 


Cramer Percentage Timers shown above 
take the guess work out of finishing in 
the especially designed furnaces at the 
Industrial Finishing Company, Hartford, 
Connecticut. 


‘These Cramer timers give us the 

flexibility and dependability necessary 

to maintain uniform heat at exacting 

temperatures, without variation or 

interruption, required for today’s 

attractive and durable paint finishes” 
. says Mr. Fred Hillier, President. 





the R 


TIMING 
VW BOX 8, 
214 


EXACTING FINISHES 


These Cramer Percentage Timers auto- 
matically control “on time’ for the 
infra-red strip heaters in the entry and 
exit ends of the furnace. By pulsating 
the heaters on a definite time cycle, 
the exacting temperature control 
desired is automatically achieved. 


Cramer fully adjustable Percentage 
Timers are available for panel, surface, 
or portable mounting in a number of 
standard NEMA enclosures, with time 
ranges from 15 seconds to 24 hours. 


If you have a problem where time is a factor 
in control or operation, the R. W. Cramer 
Company Write for 


can help you. complete 


information. 


The easily adjustable PE Timer, at left, repeats 


its cycle continuously with accuracy within 1%. 


SPECIALISTS IN TIME CONTROL 


. W. CRAMER CO., INC. 


CENTERBROOK, CONNECTICUT 





reducers, or with a fan or blower unit, 
Globe Industries, Inc., P. O. Box 101, 
North Dayton Station, Dayton, Ohio, 
Circle No. 47, Reader siry Facility, page 241 


SUBMINIATURE RESISTOR 


Dimensions of subminiature  wire- 
wound resistor, designated “The 
Runt” NM-2, measures % x % in. 





NM-2_ is 
60,000 
Resistor 


sealed, the 

values up to 
Precision 

Corp., 130-11 90th Ave., Richmond 


Hermetically 

available with 
ohms. Eastern 
Hill 18, L. I., N. Y. 


No. 48, Reader |: y Facility e 241 


SOLDERING IRON 


Addition to a line of soldering irons, 
Model P-114 is a plug tip type. It is 
rated at 100 watts and has a %-in. 
tip instead of the conventional *%s-in. 
diam. tip. It is said to reach and 
maintain a temperature considerably 
beyond that of the conventional 100- 
watt, %6-in. tip iron. Since less copper 
is used there is also a saving in tip 


|e 


replacement cost. Applications include 
fast soldering of electronic equipment 
where small-diameter tips must get 
into close quarters. Super-Powered 
soldering irons are also available with 
ratings of 150 and 200 watts, with 
%4-in. diam tips; also in 200 and 300 
watts, with %8-in. diam tips. Hexacon 


Electric Co., 177 W. Clay Ave., 
Roselle Park, N. Y. 
No. 49, Reader ry Facilit e 241 


AUTOMATIC 
TAPE DISPENSER 
The Electric Automatic, Model 10, 
electrically and automatically feeds, 
cuts and dispenses pre-determined 
lengths of any type of pressure-sensi- 
tive tape. The standard machine dis- 
, 3-in.-wide 


penses ‘2- to tape, in 
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2 Waldes Truarc Rings Replace 2 End Plugs 
..-Eliminate 3 Operations...Save *.066 Per Unit 





OLD WAY Two inserted-plug type wrist pin locks hold wrist pin TRUARC WAY TwoTruarc Inverted Retaining Rings (Series 5008) 





in place. 3 operations involved: costly machining, pressing in hold wrist pin in place. Truarc Rings snap into grooves easily 
place, post-assembly machining. Costly maintenance problem— cut in piston, provide positive lock . . . practically eliminate 
resulting from end plugs hammering loose. maintenance costs. Quick assembly, disassembly. 

Titan Chain Saws, Inc., Seattle, ey ne = rings, cotter pins, there’s a Waldes 
Washington, uses 2 Waldes Truarc USE OF 2 WALDES TRUARC RINGS | Truarc Retaining Ring designed to 
i ‘ - i ted- do a better job of h i 

Rings to replace old style ioverted | PERMITTED THESE SAVINGS PER UNIT: etter job olding parts 
plug type wrist pin locks in their Titan together. 

chain saws. Use of Waldes Truarc OLD WAY Waldes Truarc Rings are precision- 
Retaining Rings eliminates 2 press Sen eES sant gtvge $ .169 engineered ... quick and easy to 


fit end plugs. Machining of plugs, Cost of pressing in and machining | assemble and disassemble. Always 


pressing in place, finish machining— circular to give a never-faiiing grip. 


- ; TRUARC WAY 
no longer required. Truarc way holds 


They can be used over and over again, 
Cost of grooving piston | 


rejections to a minimum. Unit effi- ei a Find out what Waldes Truarc Re- 

. ‘ 7 Cost of 2 Truarc Rings j wets ; 

ciency is greatly increased. taining Rings can do for you. Send 
Redesign with Truarc Rings and | la your blueprints to Waldes Truare 

you, too, will cut costs. Wherever you | Saving per Unit........- $ .066 engineers for individual attention, 


use machined shoulders, bolts, snap 


without obligation. 
“Visit the Truarc Exhibit 


la - . 5 at the 1.R.E. Show, 
For precision internal grooving and undercutting . .. Waldes Truarc Internal Grooving Tool. Booth 746, March 22-25” 


// ~~ SEND FOR NEW CATALOG » 


WALDES 


Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C. 1, N. Y. 





| 
j 


f 


fi 
ti 
iy 
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Please send me the new Waldes Truarce Retaining Ring 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING 
U.S. PATENTS: 2.362.947: 2.382.948; 2.416.652: 2.420.921; 2.428.341; 2.439.785; 2.441.846: 2.455.165 
2.483 360; 2.483.383; 2.4867,602: 2.487.603; 2.491.306; 2,509,081 AND OTHER PATENTS PENDING 


Business Address 


City Zone State 


4 j catalog. 
\ [3 | (Please print) 
— ee | | - 
LU bata op ame crrcbasteaeitiieetaialatit 
\ ) TAO seems. dae ee Title sa sinnssthe 
J | | Company ~ 
| 
| 
| 
| 
' 
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WHEN YOU WANT NYLON PERFORMANCE 


with low tooling cost...design with 


POLYPENCO 


— 


an 










ROD, STRIP, TUBING 


. lengths from 78 to 18 in. Shorter or 
longer lengths are possible by the 
use of a special machine. Speed can 
be as high as 3 in. of tape per sec, 
Dispenser contains a ‘0-hp motor, 
operating on 110 volts a-c, 60 cycles, 
single-phase. Dimensions: overall 
length, 39 in., including a 15-in. con- 
veyor; height and width, 12. in, 
Weight, 35 Ib. Penn Tape Savers, 
Luzerne at D St., Philadelphia 24. 

No. 50, Reader Ir Facility, page 24 
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STACKED RETAINING RINGS 


Now available are open-type retain- 
ing rings for 0.062-in.-diam shafts 
stacked on metal rods. The rod _ be- 
comes part of supplied dispenser unit, 
which includes a cast iron base and 
application tool. The No. 1000-6 fast- 
eners may be used to replace cotter 


APPLICATIONS Thrust washers Light weight ri 

Bearings Valve seats Heat resistance 5 
Wearing surfaces ; “s 

Connectors aod Quiet operation Ki 

screws—rivets nsulators Toughness 8 

Coil forms CHARACTERISTICS Resilience 

Gears Abrasion resistance Low coefficients 

Rollers Electrical insulation of friction 





You can fabricate parts readily (drill, tap, thread, turn, ce Ce 
mill, blank) fro1za standard shapes of POLYPENCO nylon Ee “ 


on standard shop equipment. This keeps tooling cost > 


low and makes nylon economical without costly tooling. 


pins, screw-fastened collars, nut and 


Call on us for engineering help. We will tell you if nylon washer assemblies and other fasten- 


is practical for the application, how to fabricate it—or we ing devices. They can support heavy 
thrust loads and will withstand vi- 
will fabricate it for you. Write for prices or technical data. bration without displacement. Rings 


are available in carbon spring. steel, 
bervilium copper and — phosphor 
bronze. Industrial Retaining Ring Co., 
Mount Vernon, N. Y. 

No. 51, 


VARISTOR KITS 

Two Thyrite varistor kits, providing 
a variety of miniature disk- and rod- 
type varistors for applications in elec- 
tronic, power control and other elec- 


POLYPENCO NYLON 


nylon and teflon* a trical equipment are now available. 
stock shapes, finished parts Thyrite is a non-linear resistance ma- 





also available to your specifications terial in w hich the current varies as 

a power of the applied voltage. Kit 

The POLYMER CORPORATION of Penna. * Reading, Penna. | No, 1 (Cat. No, 108L335G1) contains 

In Canada: Polypenco, Inc., 2052 Saint Cathrine, West, Montreal, P.Q. 12 mmiature disk-type VAESECORS 
* registered trademark of the Du Pont Company | six ratings, color-coded with connect- 
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Doehler-Jarvis helped Underwood 








casting do the work of 5 


service. They use it to provide vertical mounting for 
the mechanism and, thus, to eliminate drilled holes in 
exterior surfaces. 

And see how ingeniously even the gate of the casting 
is employed. (See area “y”.) It is left in position to 
provide rigid support and insure dimensional stability 
during drilling and machining. Only then is it discarded. 

Now examine the dense, non-porous surface struc- 
ture. It needs no dip coat and thus eliminates still 
another process step. 

Like many another user of Doehler-Jarvis die cast- 
ings, Underwood converts into product improvements 
the savings they realize through die casting. Their new 
UNDERWOOD 150 gives users a lot more typewriter 
than ever before — yet it costs no more. 

In its half century of die casting, Doehler-Jarvis has 
helped many producers, big and little, give customers 
more product for the money ... among them some of 
the best known makers of automotive, electrical, 
communication, household, office and other types of 
equipment. 
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They count on Doehler-Jarvis for both the resources 
and the resourcefulness they need to take full advan- 
tage of the die casting process. You can count on 
Doehler- Jarvis, too. 

So when you have a new product on the boards — 
call in Doehler-Jarvis. 






Doehler-Jarvis 
Division 
of 


National Lead Company 


General Offices: Toledo 1, Ohio 









*heg. U.S. Pat. OF. 





ing’ leads. Kit No. 2 (Cat. No. 


108L338G2) consists of 10 rod-type 
varistors in five ratings, color-coded 


MUTATE AS ite NATTA GS 4s Hdia a Tae as | with connecting Jeads. Both kits con- 
UU RRC La ‘ 


Hubbell Interlock’s latest development, the 
sub-miniature Type “C’ Connector, featur- 
ing low contact resistance, automatic lock- 
ing — quick disconnect wiring, found im- 
mediate application to another recent ad- 
vancement in the electronic field — the 
“printed” circuit. The tiny connectors met 
every requirement for wiring the illustrated 
rotary switch plate circuit manufactured 
by Photocircuits, Inc. of Glen Cove, N.Y. 
Their automatic locking — quick disconnect 
feature eliminated difficult soldering and 
made possible fast, easy wiring mainte- 
nance. The exclusive Hubbell Interlock mech- 
anism assured a vibration-proof, constant 




























Made for each other! Hub- 
bell Interlock’s sub-miniature 
connectors make wiring of 
printed circuits fast and safe. 
Note how Interlock Type “C”’ 
Connectors pass through set-in eyelets 









tain tables of physical and electrical 


a A eae ee properties and log-log | volt-ampere 
opposite side. Eyelets manufactured by For Difficult Wiring Problems Requiring Sub- characteristics graphs. General Elec- 
United Shoe Machinery Corp. Eyelet Miniature Connectors, Our Development tric Co., Dept. 42-211, Pittsfield, Mass. 
setting machines are available. Laboratory Will Cooperate With Your En- e No. 52, Reader Inquiry Facility, page 241 
gineers To Adapt Interlock For Your Specific 
Applications, 


See Booth #406 at the IRE Show 
Kingsbridge Armory, N.Y.C. 


For Further Information, Write Dept. E: 


ROSIN-FILLED SOLDER 


i Elimination of flux voids is said to 
5 characterize the construction of en- 
HBBH) ergized rosin-filled solder. Designated 
Oe eee ee = Con-Tri-Core, it consists of a solder 
| wire coated with rosin, over which 

an outer sleeve is formed. Being 

closer to the surface, the energized 













Hubbell Interlock sub-miniature Type 
“C’ Connector. Simplicity of design is 


the key to its constant low contact HARVEY HUBBELL, ee 


resistance and ease of installation. 


— 





Ene eee napaerran rosin flux flows ahead of the molten 
CTN solder, reducing waste. Simultaneous 


wetting-flow and take is another 


PO I characteristic of the core solder. Also, 
LR/Z despite the high activity of the rosin, 


ee 











-»-@ complete line en. 


TYPE 30 - 
ULTRA-LOW-TORQUE ae, -_ 


SOLDER §=ROSIN SOLDER 


EXTREME PRECISION OQ: 


POTENTIOMETERS “"*’ 


by TYPE 14 
ELECTRO-MEC at | 


° 


it is non-corrosive and_ electrically 
non-conductive. When tested at 250 
volts d-c in cycled humidity tests at 
high temperatures, for 1008 hr, man- 
ufacturer states there has been no 

evidence of corrosion or breakdown 
i of the rosin at the end of test. Cen- 
Tri-Core is said to conform to Fed- 







1.99 ——> 
2.99 
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1.062 — 
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: eral Specification QQS-57 Ib, par. E- 
@ Proven by designers and manufacturers of high f . ‘ =a . 
ia an ee 2a. It is available in all alloys, di- 
@ Available in many sizes for all applications of ultra-low-torque ameters, and flux core percentages. 
eae Alpha Metals, Inc., 56 Water St., 
@ Custom-engineered for your special needs. Never a compromise. P. O. Box 34, Bergen Station, Jersey 

@ Ganged assemblies available in all sizes. City 4, N. J. 
No. 53, Reader Inquiry Facility, page 241. 

e 


For detailed specifications and information on all types contact our 
engineering department (STillwell 6-3402). 


E i E '¢ i 4 t) a M 3 '¢ la it ra t or if | ie Postcards are provided on page 241 as a 


21-09 43 Avenue Long Island City 1, N. Y. convenience for readers in obtaining 





Sales representatives needed for several territories. | single copies of Feature Article Reprints. 


220 ELECTRICAL MANUFACTURING 





: 9 reasons why your 
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one-piece 
> aluminum 
* cast fan 


dust-tight 
bearings 


high quality rigid 


deep-grooved 
bearings 


BELGIAN ELECTRIC SALES CORPORATION 
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electric motor 


is easier io maintain: 





@ lubricating 
2 nipple 


FORMACEC winding 
EP — double-dipped 
impregnation 


one-piece 
indestructible 
aluminum die-cast 
rotor winding 
and fan 


m= connection box : cast-iron my rotor 
ede : Red a i i ‘a dynamic 
2? stuffing gland § ©) cooling fins y dynami ally 


and frame balanced 


Re OS 
cna 


% When it comes to electric motors, dependability and ease of maintenance are always 
top items on the agenda. For over seventy years, dependable, easy-to-maintain ACEC 
motors have been harnessed to important machinery of every description, the world 
over. Introduced more recently in the United States, ACEC motors are already famous 
for efficient, trouble-free service. 

ACEC motors meet all NEMA specifications. Compare ACEC with other motors of 
the same frames and ratings. Comparative costs will show substantial savings! 

ACEC motors are available everywhere, serviced everywhere — by Belgian Electric 
Sales Corporation's chain of more than 300 distributors, service shops and warehouses 

. . a nation-wide sales and service organization equipped to handle your motor 
needs speedily, skillfully. 


ACEC Motors are sold in the U.S.A. by Branches and Representatives in: 


Boston, Buffalo, Chicago, Cleveland, Detroit, Houston, 
Los Angeles, Milwaukee, Minneapolis, Orlando, 
Philadelphia, Portland (Oreg.), San Francisco, 
Savannah, Puerto Rico, Montreal, Mexico 


Main Office: 40 East 49th Street, 
New York 17, N. Y. 
Phone: PLaza 8-3101 


“world-wide quality ACEC world-wide service”’ 


MOTORS 
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The name that has signified 
small motor and generator brush 


progress and reliability for 


almost half a century. 
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Laboratory 
d 


Engineering 


Equipment 





OSCILLOGRAPHIC 
RECORDING 


Four-channel oscillographic recording 
system provides a combination of in- 
terchangeable plug-in elements which 
make possible the graphic registration 
of almost any phenomenon (individu- 
ally, or up to four simultaneously) 
within the frequency range of zero 
to 100 cps. Called the “Model 150,” 
the system consists of a vertical cab- 
inet containing a four channel re- 
corder assembly, and a built-in driver 
amplifier and power supply unit for 
each of the four channels. The pre- 
amplifier required for the specific 
application is plugged into the ap 






7 


. 


propriate channel. By changing the 
plug-in preamplifier, the system is 
adapted to recording an extremely 
wide variety of phenomena including 
stress, pressure, acceleration, current, 
temperature, torque, position, rpm, 
and tension. 

Standard “plug-in” preamplifiers 
now available include: ac-de, carrier, 
d-c coupling, servo monitor, log-audio, 
and low level. Blank plug-in assem- 
blies are also available so that user 
may make his own special input cir 
cuits. Features of new series include: 
extended frequency response, im- 
proved regulated power supply, and 
stylus temperature control for each 
channel. Recorder slides out, if de- 
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INSIST ON G. S. FRACTIONAL 
HORSEPOWER GEARING 


You'll never have to “kick” 
about quality if your Small Gears 
are made by G.S. Now, the 
simplest or most intricate Gear- 
ing can be made to measure up 
to the most exacting specifica- 
tions. That closely controlled 
accuracy holds true of EVERY 
ONE .. whether your needs call 
for hundreds or thousands! 


The mass production of fine 
custom Gearing from 12 to 96 
D.P. is the only thing we do! 
Unique methods developed 
during 30 years of constant im- 
provement have reached a de- 
gree of perfection unapproached 
in the history of the industry. 


More and more critical custom- 
ers buy G.S. Gears regularly, 
year after year. Chances are you, 
also, will like the friendly, 
capable help we can give. 


FRACTIONAL Wo, 
$ 


FF 


Specialties, Inc. 


2635 WEST MEDILL AVENUE 
CHICAGO 47, ILLINOIS 


SPURS © SPIRALS © HELICALS © BEVELS © INTERNALS 
WORM GEARING * RACKS © THREAD GRINDING 
WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 
OF FRACTIONAL HORSEPOWER GEARING 
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sired, for better view ot recorded 
events, or for notations on record. 
Other advantages: improved control 
of input signals by use of 1, 2, 5 ratios 
on attenuator; a selection of nine 
paper speeds is provided on one 
control (0.25 to 100 mm 1. sec.). 
Sanborn Co., Industrial Div., 195 
Massachusetts Ave., Cambridge 39. 
Mass. 

No. 54, Reader Ir 


ELECTRONIC 
COMPONENT TESTER 


Automatic testing and sorting of ca- 
pacitors and other components is made 
possible by an adaptation of the Auto- 
Bridge. The new testing system per- 
forms three separate tests consisting 
of high-voltage breakdown tests be- 
tween leads, and between leads and 
can; then it sorts the capacitors and 
other similar components. The equip- 
* ment consists of an Auto-Bridge, a 
importa nt high-voltage breakdown tester and 
an automatic, air-operated — sorting 
wheel. Capacitors of the coaxial lead 


difference! tvpe may be tested with or without 





There is an 





OSTER AVIONIC In airborne electro-mechanical products, 
PRODUCTS INCLUDE: Oster higher quality makes the difference. 
@ Special motors of all a . eps 
cam sn apace ta Oster avionic products conform to military 
auto pilots, computers, fire specifications for altitude, high and low 
control, for drives, blowers, on a ° 
ond tom. temperature, life, shock, vibration, humid- 


is inna seein’ ity, fungicidal treatment and salt spray. 


control transformers, trans- | 
mitters, differentials, re- 





ceivers and resolvers. Two- You can depend on Oster for 

speed synchros and refer- superior quality that assures 

aE SAFER FLIGHT, EXTRA FIGHT. leads. Other types may be tested 
@ Tachometer generators. J ; 


through special-order test fixtures. 
The first test stage is a high-voltage 

terminal-to-case breakdown test. The 

second is a terminal-to-terminal test, 


JOHN OSTER aS with a discharging test as the third. 
cia ae } 


* All capacitors showing breakdowns in 
satahtgiecorblaghatteak halted either of the two high-voltage tests 


are automatically rejected into a bin 
after discharge. The next eight steps 
are devoted to sorting capacitors by 
predetermined tolerances in up to 8 
categories. Eight bins are provided. 
The system can be set up for 4 or § 
tolerance-selection steps. 

In addition to capacitor testing, the 


@ Aircraft actuators, both 
linear and rotary. 


lt will pay you to contact us. 


AVIATION DIVISION 
RACINE, WISCONSIN 





Known the world over for quality appliance products 
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ALL THESE PROMPTLY AVAILABLE 


from 


’ 
» 


PRODUCTS OF NEWPORT STEEL 


Hot-Rolled Steel in Coil 
Hot-Rolled Pickled Steel in Coil 
Galvanized Sheets 


(| 
(| 
it 


ECONOMICAL WATERAIL DELIVERY 


With their continuing expan- 


sion of facilities, Newport Steel 
is becoming more competitive on 
most grades of flat rolled steel 
and more flexible in production 
schedules and delivery. Unvary- 
ing quality and wide variety of 
products also make this mill a 
favorite with all kinds of manu- 
facturers. Another customer ad- 
vantage is Newport's location in 
the fastest growing industrial 
area in America, with: short haul 
and economical delivery by rail, 
barge or truck. Quality, location 
and service all combine to make 
Newport the logical source of 
steel for Middle West and South. 
Let us prove our ability to serve 


you well. 





A 


CORPORATION 


NEWPORT, KENTUCKY 








Give your products 
the advantages of 
military experience 


CANNO 
ay 99 
PLUGS 


“AN” (Air Force-Navy) Connectors 
were pioneered by Cannon and the 
armed services in the interests of stand- 
ardization, efficiency and economy. 
Since the first “AN” specification ap- 
peared in 1939, Cannon Electric has 
continued to work closely with all 
branches of the service, improving and 
expanding the “AN” Series to meet the 
ever-increasing demands placed upon 
them by technical advances in all engi- 
neering fields. Today, there is an “AN” 
Series Connector to meet the needs of 
practically every environmental condi- 
tion. Designed, tooled, and manufac- 
tured in one plant by technicians and 
artisans of long experience. You'll find 
Cannon “AN” Connectors... 


Lightweight / Uniform in Quality / Polar- 
ized for Safety / Positive in Contact / Split 
or Solid Shells / New High-Quality Finish 
/ Threaded Coupling Nut Safety Locked / 
Shock Resisting / Rapid and Easy Discon- 
nect / Maintenance and Inspection Easy / 
Fully Warranted 


Investigate the application of Cannon 
“AN” Connectors to your product. Our 
highly trained field engineers will be 
glad to help you. 


WRITE FOR COMPLETE 148-PAGE CANNON 


“AN” CONNECTOR BULLETIN... TODAY 


Contains history, application, classifica- 
tion, insert arrangements available, ‘‘how 
to select’’, all technical details of the 
*“*AN”’ line. Get yours NOW! 


Refer to Dept. 500 







THE CANNON “AN” 
LINE HAS UNIVERSAL USE 


AN3106B PLUG 


AN3102A RECEPTACLE 


erecta 

NEW ' 
AN3106E PLUG 
—— 


AN3108K PLUG 


GS02 RECEPTACLE 








fe UL lel 
Since 1915 


CANNON ELECTRIC CO., 3209 Humboldt St., Los Angeles 31, Calif. 
Factories in Los Angeles; New Haven; Toronto, Canada; London, 
England. Representatives and distributors in all principal cities. 
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Please Note: 


CANIN ONEEDE CTRIC 





wy 











The popular 
line of Cannon 
““AN”’ Connec- 
tor Assemblies 
will be available 
soon from local 
stock at Cannon 
distributors in 
all principal 
trading areas, 


system may be adapted to testing 
resistors, inductors or any combina- 
tion of these, through slight modifi- 
cations. All high-voltage stages are 
protected by means of a high-dielec- 
tric lucite guard and _ interlocking 
switch. Industrial Instruments, Inc.. 
89 Commerce Rd., Cedar Grove, N. J. 
Circle No. 55, Reader Inquiry Facility, page 24] 


VACUUM-TUBE VOLTMETER 
Instrument covers a_ voltage range 
from 500 microvolts to 500 volts rms 
over a frequency range from 15 cycles 
to 250 ke. Meter is calibrated both 
in a-c volts and decibels. Voltage 
range of the meter scale is from 0.5 
to 5.0 volts; Decibel range, from —5 
to +-17 db based on zero db equalling 
one milliwatt in 600 ohms. Input 
impedance is 2 megohms with 15 mmf 


Smeal tr 
wm bie deae Pant 
Wie, 





shunt capacity. Accuracy is “2 per 
cent from 15 cps to 250 ke; stability 
+1 per cent with line voltage vari- 
ation from 105 to 125 volts. A power 
supply of 117 volts +10 per cent, 
50-400 cps, is required. All controls 
and terminals are located on the 
front panel. Dimensions: 5°4 x 11% x 
5% in. Communication Measurements 
Laboratory, Inc., 350 Leland Ave., 
Plainfield, N. J. 
No. 56, 


Design Compendiums 
at Quantity Prices 


Each of the seven Design Com 


pendiums now available (see re 
views on page 252) are obtainable 
at reduced cost in quantity; group 
ing of orders saves handling and 
shipping expense. 

For quantity prices and order- 


ing information see page 256. 
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General American’s 1800 square inch inner door panel 
_ for the new 1953 WESTINGHOUSE 12r1. REFRIGERATOR 


NEW SALES FEATURES: 


Member, Committee 
on Large 
Plastics Molding 


Not very long ago, engineers would have said, ‘‘You can’t do it! 
Too big! Too difficult!’? But as in so many cases with plastics, 
none of the objections held up. Good creative engineering, 
thorough understanding of materials and large production equip- 
ment enabled General American and Westinghouse engineers to 
do the job. 

The result: A panel so sturdy that it is a structural member 
of the door. Rounded contours which permit flexible shelf arrange- 
ment. Many new sales and production features—another good 


example of precision molding by General American to back up 
industry’s production lines. 


General American’s facilities and experience in molding injec- 
tion, compression and reinforced plastics may hold the answer to 
your production needs, too. Why not find out? 


plastics division : 

GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South La Salle Street, Chicago 90, Illinois 

380 Madison Ave., New York 17, New York 








MAGNECRAFT 


Miniature 


Telephone Type 
RELAYS 





Class 11 Short Form 
Available in a wide variety of 


e@ Contact combinations 
@ Coil operating voltages or currents— 


DC only 

e Coil resistance from .12 ohms to 
14,500 ohms 

@ Hermetically sealed or dust-tite en- 


closures 
SLA TINT BETTY 





Lik ae Wee a Rie age he 
Class 22 Long Form 
Available in a wide variety of 


@ Contact combinations 

@ Single or Twin contacts 

e@ Coil operating voltages or currents— 
AC or DC 

e@ Coil resistance from 
ohms 

@ Time delay—slow release to 125 milli- 
seconds—slow operate to 75 milli- 
seconds. 

e@ Fast acting—3 to 5 milliseconds 

@ Hermetically sealed or dust-tite en- 
closures 


Hermetically Sealed Relays 


Specialists in hermetically sealed relays 
to the highest quality standards—over 
fifty varieties of enclosures available. 


SPECIAL RELAYS to your speci- 


fications—send for FREE Engineering 
Bulletins 


.12 to 20,000 


MAGNECRAFT 
seta iad) hy 


1446 W. Van Buren St., Chicago 7 
: CHesapeake 3-5020 
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Literature for the Asking 





To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 241. 


SINGLE, POLYPHASE MOTORS— 
Useful motor selection guide provides 
electrical and mechanical data on 
English-made 1-to-50 hp motors de- 
signed and tested to comply with 
NEMA standards. Design features in- 
cluding ceramic-coated stator Jamina- 
tions, are discussed in the six-page 
brochure. Available from stock are all 
major types of single and polyphase 
motors. Brook Motor Corp. 

Circle No. 57, Reader Inquiry Facility, page 241. 


SPHERICAL ROLLER BEARINGS— 
Emphasis in 12-page bulletin is on 
the appreciable increase in capacity 
of spherical roller bearings achieved 
by means of an improved internal de- 
sign. Text and illustration described 
improved design and other advan- 
tages. Tables list available sizes and 
provide data on the increased life 
possible. SKF Industries, Inc. 
e No. 58, Reader Inquiry F 


TURNED BRASS NUTS—Described 
in an illustrated 16-page catalog are 
a variety of turned brass fasteners 
with threads held to Class 2 toler- 
ances. Features, advantages and com- 
plete specifications are provided. Fa- 
cilities for special and odd-size brass 
nuts discussed. A 6-page price 
list is also available. Fischer Special 
Mfg. Co. 

Circle No. 59, Reader Inquiry Facilit ge 241. 


a 


are 


MILITARY WIREWOUND RESIS- 
TORS—Power-type fixed wirewound 
resistors manufactured in accordance 
with specification MIL-R-26B are de- 
scribed in Catalog 101. Wire sizes, 
alloys, types of windings, and avail- 
able cases are covered. Tables list the 
complete series of standard resistor 
values and maximum permissible cur- 
rents. Engineering data, curves, di- 
mentional drawings and other illustra- 
tions are included. Sprague Electric 
Co. 

Circle No..60, Reader Inquiry 


Faciilty 


page 241. 


FLEXIBLE COUPLINGS—Contain- 
ing 20-pages, illustrated catalog de- 
scribes a wide range of flexible cou- 
plings, including spider-type couplings 
available at ratings from fractional to 
40 hp at 1750 rpm, and cushion-types, 
from 2.58 hp at 100 rpm. Construc- 
tion details, specifications and dimen- 


sions are covered. Lovejoy Flexible 
Coupling Co. 


Circle No. 61, Re icility, page 24). 


INJECTION-MOLDED SILICONE 
RUBBER—Process for producing in- 
jection-molded silicone rubber parts is 
discussed in an illustrated folder. Use- 
fulness of the process for various re- 
quirements is pointed out. Typical 
parts produced by this method are 
illustrated and listed. Minnesota Sili- 
cone Rubber Co. 

Circle No. 62, Rea 


er In Quir 


Facility, page 241. 


NICKEL ALLOYS — Illustrated 38- 
page handbook is designed to aid in 
the selection of monel, nickel, inconel, 
nickel-clad copper in wire, rod or 
strip. Text, tables and curves are used 
to describe characteristics and me- 
chanical and _ electrical properties. 
Spring design, special shapes avail- 
able, and applications are covered. 
Alloy Metal Wire Co., Inc. 
e No. 63, R« r f ty, pa 


DEPOSITED CARBON RESISTORS 
—Data sheets describe a line of var- 
nished and insulated carbon film re- 
sistors made in France and available 
from an American distributor. Data 
are provided on ratings, tolerances, 
and dimensions. Curves are 
Arnhold Ceramics, Inc. 

Circle No. 64, r ity, page 241. 


included. 


INDUSTRIAL CORK PRODUCTS— 
Four-page bulletin gives physical 
characteristics and uses for both natu- 
ral cork and cork compositions. Gov- 
ernment and SAE-ASTM equivalents 
of manufacturer's cork compositions, 
as well as available sheet sizes and 
thicknesses, are listed. Typical prod- 
ucts are shown. Dodge Cork Co., Inc. 


Circle No. 65, Reader Ir Facility, page 241. 
MEASURING PHASE  SHIFT— 
Method of measuring phase. shift 


through a computing magnetic am- 
plifier, using manufacturer's Type 
7000-A primary phase standard is 
discussed in an illustrated laboratory 
report. Suggested applications of this 
method to other phase-measuring 
problems is also treated. Technology 
Instrument Corp. 

Circle No. 66, 


Reader Inquiry Facility, page 241. 


EXPLOSION TEST CHAMBER-—In 
addition to listing specifications and 
special features of explosion cham- 
bers, four-page bulletin also presents 


ELECTRICAL MANUF ACTURING 


nd 
m- 
nts 





Examine the 
TS Tea a CT 
Qe eee Te 


Ea 
No doubt you too can save 


time —save materials — 
and increase your profits 
by using 


EE | 
RETAINING RINGS 


There are literally thousands of places where 
retaining rings will save, ranging from sim- 
ple applications on tools, toys, small parts 
and gadgets to complicated heavy duty en- 
gines, large drill presses, ete., ete. 

And in addition to this economy, they 
improve your products, It is wasteful to cut 


down shafts to make shoulders. Redesign to 
sroove smaller shafts and housings and use 
these high-grade steel rings. 

Let our engineers consult with you. Send 
today for folders. 

Don’t pass up this opportunity to increase 


profits. 


‘THE NATIONAL LOCK WASHER CO. 


NEWARK 5, NEW JERSEY ° 


) gad 
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One ora Million... 


How expensive are your design ideas? 


How accurate are your prototypes? 


How quickly can you swing from pilot to production? 


Do your design changes run up cost because of prototype “unreliability”? In orders of 
one or one million, I-S BeCu™” springs measure up to one single standard of per- 


formance. 


This allows you to check your design against production tolerances and 
tests — without the expense of ordering production quantities. 


Our “Short-Run”’ 


department was set up expressly to handle pilot runs and small production require- 
ments as regular output — instead of treating them as costly “special orders’. 


I-S Short-Run = Same High Performance — Lower Cost 





Two Other Important Advantages 


(1) Our ability to produce a better spring 
faster and usually at a lower cost. 


(2) The specialized ability of our engi- 
neers to cooperate with your designers 
in developing your “problem” springs. 


Like many other leading manufacturers, 
you will find that these I-S facilities can 
make significant improvements in your 
manufacturing processes and in your prod- 
uct. And they most likely will save you 
money! One thing is certain . . . it costs 
nothing to compare — it may cost con- 
siderable, not to! 


Instrument Specialties co. in. 


254 BERGEN BOULEVARD, LITTLE FALLS, NEW JERSEY 


Telephone Little Falls 4-0280 


The design stage normally poses the 
basic problems of time and unit costs— 
plus the uncertainties of performance. 
By utilizing I-S engineering research and 
advanced spring-making techniques, you 
save in testing time and development— 
as well as in elimination of regular pro- 
duction waste. In addition, you are 
ready to go into million-plus production, 
without time-consuming engineering usu- 
ally involved in the transition from 
bench-made prototypes to full line pro- 
duction. 





For more information on BeCu™? 
Springs, write today to reserve your 
copy of our newest catalog—No. 8; 
for Electronic Components, ask 


for No. 8-A. 


a step-by-step procedure for testing 
equipment in the chamber, which can 
provide simulations of explosions at 
altitudes up to 80,000 ft. Illustrations 


are included. Tenney Engineering, 
Inc. 
Circle No. 67, Reader Inquiry Facility, 5 


SNAP-ACTION SWITCHES-—Line of 
precision snap-action switches, de- 
scribed in a 36-page catalog, makes 
use of two different principles of 
operation for snap-action; one type 
has a rolling spring element and the 
other a pre-stressed plate element. 
Features, ratings, applications and 
data are provided on a_ variety of 


basic models. Acro-Mu Switch Div.. 
Acro Mtg. Co. 

Circle No. 68, Reader Inquiry Facility, page 
ROLLER GEAR DRIVES—In addi- 


tion to data on standard and semi 
standard intermittent motion drives, 
illustrated 24-page booklet contains 
useful reference material. Sections 
cover selection procedures, calculation 
of load requirements, load rating and 
dimension tables, and other topics. 
Capsule case-histories are included. 
Roller Gear Div., Ferguson Machine 
& Tool Co., Inc. 

( No. 69, Reader Inquiry Facilit 


MAGNETIC CONTACTORS — De- 
scribed in an 8-page catalog are mag- 
netic contactors designed for closing 
and opening circuits 
trolling the sequence of operations in 
multiple-action machines. Contactors 
are electric switches in which the 
make and break action is controlled 
by an electro-magnet. Data provided 
cover enclosures, ratings, dimensions 
and weights. Federal Electric Prod- 
ucts Co. 
No. 70, Ré« 


electric con- 


VIBRATION ISOLATORS—Contain- 
ing curves and. other illustrations. 
4-page bulletin presents detailed tech- 
nical and application data on two 
series of vibration isolators for light 
industrial applications. Covered are: 
dimensions and load ratings, per- 
centage efficiency of isolation, varia- 
tion of natural frequency with load, 
and installation procedure. The Barry 


Corp. 

Circle No. 71, Reader Ir ry Facility, page 241 
MERCURY SWITCHES—Five fam- 
ilies of switches—protected, heavy- 


duty, general-use, small and sensitive 
models—are described in 12-page cat- 
alog No. 90. For each of the 28 
switches listed, data are provided on 
dimensions, ratings, differential angle, 
lead wires, and applications. Also in- 
cluded are capsule case histories and 





BeCu™? — Beryllium Copper, Micro-Processed a section providing useful technical 
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new approach to | THERMAL 
RELAY DESIGN 


G-V Meier] baer] (tt 


@ Still Adjustable 
TIME DELAY Wry aT bm ty eea-tt 


RELAYS Mihm irl 


G-V G-V 


Ty THERMAL 


TIM 
TIME DELAY “ . — 


TYPE RO-120 
HEATER 28V 
SET FOR 100S 


CONTACTS NO 


GV ConTROLs » 
' a 


ia Lee 


beet Ee | a bald 


G-V ENGINEERING OFFERS " 
A NEW APPROACH TO - ite : | || | 


THERMAL RELAY DESIGN 


¢ Stainless steel mechanism 
welded into a single integral ‘ 
structure and supported at The stainless steel structure of G-V 


both ends for unequalled re- Thermal Relays, encased in a metal 
sistance to vibration and shell, delivers dependable, trouble- 
shock free performance under the most se- 


* Heater built inside expand- : ae 
ing member for'maximum ef- vere operating conditions . . . proved 


ficiency and protection in commercial and military service for 


¢ Rolling contact action for three years. 
positive operation Th . . 
Sake, adinwnbiliey “aliote ermal Relays are the simplest, 


esi ced smallest, lightest, _most economical 
© Precise operation never be- means of introducing a substantial 


fore available in thermal delay into an electrical circuit. 

relays 
z G-V Rela 

e Time ranges: 3 seconds to elays offer performance never 


iS aleeaties before available. 


e Hermetically sealed in Why not find out by writing today 
metal shell how they can help you. G-V Controls 


¢ Heater voltages up to 230 a 
volts are Thermal Relay specialists. They 


e Fully temperature compen- originated the 7-pin miniature and 
sated now make more of these than all 


© Suitable for military and other producers combined. 

industrial use 4 

© Unequalled for ruggedness Only G-V offers complete technical data and 

and precision helpful engineering cooperation on THERMAL 
TIME DELAY RELAYS. 


U. S$. and Foreign Patents Pending 


EL LL 
4 -V your particular problems. 


CONTROLS INC. 8 Hollywood Plaza 
East Orange, New Jersey 


EU UC eu Ue eu me ae 





232 


data. Micro Switch Div. of Minneapo- 
lis-Honeywell Regulator Co. 
rcle No. 72, Reader Inquiry Facility, page 241 


PRECISION BOBBINS — Bobbins 
made of either kraft or fish paper, or 
a combination of both, are described 
in an illustrated 4-page brochure, 
Data are provided on round, square 
and rectangular types, as well as on 
special-order models and three styles 
of flanges. Advantages are pointed out 
and case histories included. Precision 
Paper Tube Co. 
No. 73, R« 


POCKET SLIDE RULE—Made of- 
heavy-gage plastics, with a transpar- 
ent runner, pocket-size slide rule con- 
tains the most-used A, B, C, D and 
C1 scales. Slider is also useful as a 
ruler; one edge is calibrated in six- 
teenths, the other in millimeters. The 
reverse of the slide contains a Fahren- 
heit-Centigrade conversion scale and 
Ohm’s Law formulas. Helipot Corp. 

No. 74, Reader Inquiry Facility, page 241 


PRE-FINISHED METALS—Fabrica- 
tion techniques and uses and proper- 
ties of pre-finished metals are de- 
scribed and_ illustrated in 24-page 
booklet. The pre-plated finishes in- 
clude chromium, nickel, brass and 
copper on steel, zinc, brass, copper, 
and aluminum. Also available is a 
protective covering that preserves the 
finish of the metals during drawing 
and forming operations, and then can 
be easily peeled off. American Nicke- 
loid Co. 
No. 75, Ré 


POWER RESISTORS — Two high- 
temperature resistors, rated at 7 and 
10 watts, respectively, are described 
in an illustrated two-page bulletin. 
Data on characteristics, ranges, rat- 
ings, and applications are provided. 
Charts and graphs are included. In- 
ternational Resistance Co. 

No. 76, Reace nquiry Facility, page 24] 


MINIATURE POTENTIOMETERS 
—Described in an illustrated 2-page 
data sheet are a precision potentiome- 
ter and miniature trimmer potentiome- 
ters. Design features, specifications 
and applications are covered. Dimen- 
sional drawings and other illustrations 
are provided. Technology Instrument 
Corp. 

e No. 77, Reader Ir ry Facility, page 24] 


FINE PITCH GEARS—Facilities for 
producing external and internal spur 
and spiral gears, ratchets, splines, 
sectors and worms are described in an 
illustrated brochure. Specifications, 
available materials and other data are 
provided. Tables list sizes of brass 
spur gears available from stock. Illus- 
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HUSSEY COPPER 


IS INDICATED FOR YOUR PRODUCT 


Select the production or service character- 
istic your product requires and you'll find 
HUSSEY COPPER exactly fills the bill. 

If production is a problem, rely upon the 
extreme ease of cutting, forming, stamping 
or spinning Hussey Copper and your choice 
of lock seaming, soldering or brazing for 
assembly. Consider, too, the smooth surface 
and bright finish on Hussey Copper that 
can save you many finishing operations. 


All these ‘‘work-savers’’ mean faster pro- 
duction, fewer and less complicated fabri- 
cation operations and minimum finishing. 

For dependable service in your product, 
Hussey Copper offers lifetime durability, 
freedom from corrosion failure, excellent 
heat transfer or electrical conductivity. 
Hussey Copper is an original equipment 
specification that assures low cost produc: 
tion and unsurpassed product quality. 





Cc. G. HUSSEY & COMPANY 
(Division of Copper Range Co.) 


ROLLING MILLS AND GENERAL OFFICES 
PITTSBURGH 19, PA. 


7 Convenient Warehouses CLEVELAND (14) 
to serve you: 5318 St. Clair Avenue 
PITTSBURGH (19) NEW YORK (13) 
2850 Second Avenue 140 Sixth Avenue 


MARCH 1954 


CHICAGO (18) PHILADELPHIA (30) 

3900 N. Elston Avenue 1632 Fairmount Avenue 
ST. LOUIS (3) CINCINNATI (2) 

1620 Delmar Boulevard 424 Commercial Square 
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Put dependable MOSINE 


Forest Fibres to work for you! 





Remember . . . MOSINEE means more than 
“paper” in the field of electronics and electrical 
products. MOSINEE stands for FIBRES that have scientif- 
ically controlled electrical, chemical and physical properties, 
to perform specific functions . . . fibres of dependable 
technical uniformity vital to your quality standards and 
production requirements. 
MOSINEE fibres can be made to your specifications, with 
® good dielectric strength, high tensile or tear strength ... 
® specified pH for maximum-minimum acidity or alkalinity ... 


@ accurate caliper or density... 


® proper impregnation characteristics for resin, wax or other 
substances... 


® proper characteristics for plastics operations and parts... 


® uniform softness, stiffness, flexibility, toughness... or other 
vital technical characteristics. 


MOSINEE has its sources of quality forest fibres, practical 
experience, laboratory facilities, and scientific production con- 
trols to create and produce the type of fibres your operations 
require. Contact MOSINEE. 







MOSINEE PAPER MILLS COMPANY 


MOSINEE, WISCONSIN 
Dept. EM 


» MOSINEE 


makes fibres work for industry 
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trations show typical parts produced. 
Instrument Gear Works. 
Circle No. 78, Reader Inquiry Facility, page 24] 


THERMOSTATIC BIMETALS—36- 
page illustrated booklet describes and 
explains 22 uses of bimetal as actuat- 
ing elements in temperature-respon- 
sive devices made by manufacturer’s 
clients. Ten pages are devoted to en- 
gineering data on element design and 
selection. W. M. Chace Co. 

Circle No. 79, Reader Inquiry Facility, page 241 


TRANSISTORS, CIRCUITS — Major 
portion of a 30-page pamphlet is de- 
voted to a description of the operation 
of point-contact transistors in ampli- 
fier circuits and to examples of typical 
transistor oscillator and_ switching 
circuits. Data are also presented on 
two new _ point-contact _ transistor 
models. Curves, diagrams, and other 
illustrations are included. Amperex 
Electronic Corp. 
No. 80, Reader juiry Facility 


MINIATURE PANEL METERS—Re- 
vised 2-page engineering data sheet 
describes 1'2-in. db panel meters for 
commercial and military applications. 
Weight is less than 3 oz. Round and 
square types are available. Interna- 
tional Instruments Inc. 

ircle No. 81, Reader Inquiry | 


OSCILLOGRAPH RECORDING 
SYSTEMS — Catalog, containing 38- 
page, describes oscillographic record- 
ing systems and accessories for indus- 
trial use. Illustrations, technical data 
and specifications are included for 
four, two, and one channel recorders. 
as well as for new “150” series system. 
Industrial Div., Sanborn Co. 

Circle Ne. 82, Reader Inquiry Facilit 


PUSHBUTTONS, SELECTOR 
SWITCHES — Line of oil-tight push- 
buttons, indicating lights, selector 
switches, and accessories is described 
in an_ illustrated 16-page catalog. 
Emphasis is on “building-block” de- 
sign feature. Specifications, applica- 
tions and case histories are included. 
General Electric Co. 

Circle No. 83, Reader Inquiry Facilit 


HYDRAULIC CYLINDERS — Cylin- 
ders meeting JIC standards and de- 
signed for oil hydraulic service at 
working pressures up to 2000 psi, are 
described in an eight-page catalog. 
Covered are design features, bore 
sizes, mountings, as well as engineer- 
ing data on the series’ basic cylinder. 
Hydro-Line Manufacturing Co. 

Circle No. 84, R 


HEAVY-DUTY TRANSFORMER 
WINDER — Data sheet describes 
Model 147-AM heavy-duty transform- 


| er coil winder. Information is provided 
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NOW TOOL UP FOR 
MULTIPLE SAVINGS 


Ti 


new idea! 


Note in this plant, the Model 
YD4A Nut Runner in the fore- 
ground is tightening differential 
bearing caps for the machining 
operations. In the background, 
a Model YG4A is removing the 
cap screws prior to final assem- 
bly. Each is handling 4 opera- 
tions at once—substantial saving 
against single power tool or one- 
at-a-time operation by hand! 


in typical bolt patterns 
ee tt 


IN LINE 


RECTANGULAR | 
nA 


el tele ey 


Ol Ia SiMe 


range of capacities and torque requirements 
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INGERSOLL-RAND AIR-POWERED 


MULTIPLE 
NUT-RUNNERS 


2 to 10 nuts--or more... 
are driven simultaneously! 





i-R Multiple Nut Runners give you: 


e Top “quality control”—Torque is uniform on each 
and every nut. 


e Safe for operator—Torque resistance doesn't exist. 
e Instant on-the-job operation—no special training is 
required by the operator. 


e Low maintenance—units in service show mainte- 
nance savings up to 50%. 


Talk to the I-R representative in your area and get 
full details on cost-saving Multiple Nut Runners for 
your specific applications. Meantime, write for latest 
bulletin which shows how they are built to your 
specifications. 


Ingersoll-Rand 


11 Broadway, New York 4, N.Y. 
AIR engineering 


the modern way to faster production 








Trouble-Free 400 Cycle’ Power Supplies 


with American Electric 









The Alternator 
with 


No Wear 
TTA 


This is the complete rotat 
Tut) ee ee 
Electric Inductor Alternator 
with 2 bearing common- 
shaft motor drive. Note ab- 
1AM LT a 
brushes etc. Ball Bearings 
are the only wear points 


Most rotary electrical equipment is subject 
to wear...in windings, slip rings, brushes, 
springs or other working parts. But here’s 
an alternator with NO WEAR POINTS 
other than two ball bearings! Even these 
are grease-sealed; lubricated for life. 


With American Electric’s exclusive Inductor 
Alternator design you can forget mainte- 
nance, forget trouble! Write for details and 
power ratings. 


Here’s how the American Elec- 
tric Inductor Alternator is built. 
Note all windings are station- 
ary. Output is taken directly 
off stationary windings. Even 
the excitation is fed to a sta- 
tionary winding (center coil)! 


* Also available in other fixed frequency ranges 
or in variable frequency models. 


FEATURES — Low Harmonic Content, Compact 
Design, Quiet Operation, High Power Factor, 


STATIONARY OR ChAT Me Aletta 
PORTABLE DESIGNS 

for laboratory, ground, onsen cosa 
production, missile 
and all other high fre- 


quency uses. 


Ce TF atl ae the aT) 
Ce IF Tals) ae ligt eileen 1 
Variable Speed Driving Units 


Fixed and Variable 
Frequency Models! 


9 


Bearing Com- 
mon Shaft Motor- 
Alternator Set. 


Completely Portable 
Motor-Alternator Set. 


Also Manufacturers of 
High Frequency Revolving 
Field Alternators, 
Miniature Electric Motors, 
A. C. Industrial Motors, 
Motor Driven Blowers & Fans 


4811 Telegraph Road, 
Los Angeles 22, 


MERICAN 


ELECTRIC MOTORS 


TRADE MARK : 


California 





Exclusive Sales Agents: Travco Engineering Co. Los Angeles * Silver Spring (Md.) * Boston * Buffalo 
New York City * Chicago * Dallas * Kansas City * Minneapolis * Seattle * Montreal * Toronto. 
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on types of coil wound, coil sizes and 

wire sizes handled, winding speed, 

design features and 

Geo. Stevens Mig. Co., 
No. 85, | 


specifications, 
Inc. 


oe 


+ c 
¥, pag 


CASTINGS-IMPREGNATING RES- 
IN — Designed for the impregnation 
of all types of porous castings, RC-2 
is a thermosetting polyester resin of 
‘low viscosity. Described in a four- 
page brochure are its properties, ad- 
vantages, military uses, and typical 
applications. Impco Inc. 
No. 86, R: 


ge 


icility, page 24 


| 


|'MECHANICAL CONTROLS-—Link- 
lages and mechanisms for controlling 
remotely positioned or inaccessible me- 
chanical elements are described in an 
\illustrated pamphlet. Basic elements 
|consist of a cable that transmits push- 
| pull motion and a tubular conduit that 
| guides the cable: a control box makes 
rotary motion. In- 
icluded are linkage and control prob- 
|lems and solutions. Teleflex Inc. 

C No. 87, 


| possible control 


STAINLESS TUBING, PIPE—EFight- 
page folder information 
the comparative resistance of staimless 


contains on 
steels to corrosive media. It presents 
data on six types of stainless tubings 
steels and several corrosive media at 
various temperatures and concentra- 
tions. The Babcock & Wilcox Co.. 
Tubular Products Div. 
No. 88, Fé r ity 


ELECTRIC HEATING DEVICES 
Containing useful engineering data 
and many illustrations, 62-page 1954 
catalog describes an extensive line of 
industrial Included 
are immersion, strip, cartridge, and 
tubular heaters; thermostats; switches: 
controls; and other devices. Also in- 
cluded is a list of publications provid- 
ing more detailed information on units 
described, and a 6-page application 
| index. histories included. 
General Electric Co. 
No. 89, Reader Inquiry 


heating devices. 


Case are 


Facility, page 241 


INDUSTRIAL HYDRAULIC CON- 
TROLS—Described in a 6-page folder 
is a line of remotely controlled, %4-in. 
pilot-operated, 4-way valves for pres- 
sure from 100 to 5000 psi. 
Combinations make possible as many 
as 24 assemblies. Dimensional draw- 
ings and other illustrations 
cluded. Pantex Mfg. Corp. 
No. 90, Reader Inquiry Facility, page 


ranges 


are Mm- 


EXTRUDED PLASTICS—Data given 
in a 12-page pamphlet on stock list- 
ings of rods, tubing and sheets made 
of polystyrene, Tenite II (cellulose 
acetate butyrate), and Tygon corro- 
sion-resistant formulations. Technical 
information is provided on properties 
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In many and varied motor applications, GRAMIX 
4] sintered metal parts are proving their strength and 
k durability in rugged daily service because they are 
“i designed and made by men who really know motors 
a. ...men who have years of experience in the field. 
an This is a plus factor for you because in addition, 
nts GRAMIX parts cost less than those made by conventional 
1 methods, cut manufacturing time, eliminate machin- 
os ing, and can be delivered faster! Why not write today 
in- for our big new GRAMIX catalog or the specific 
»b- engineering information you need to put 

GRAMIX parts to the best use in 

your equipment? 
ht- 
Ol 
OSS 
its 
igs 
at 
ra 
oO 
ita 
54 
ot 
ed 
nd 
Cs; 
4. GRAMIX bearings * 
its GRAMIX bearing inserts 
on 1 
d. 
4 
N GRAMIX pole shoes 
ler 

GRAMIX commutator segments : 
in. 9 USG carbon graphite 
ps. brushes and contacts give 
‘Si. efficient and dependable 
ny service on all types of ro- 
W- tating electrical equipment. 
in- Field tests show that they 

can do a better job for you. 
GRAMIX slip rings Write today for catalog. 

en 
vw OUR 100th YEAR 
se 
cal i 
les DIVISION OF THE WICKES CORPORATION + SAGINAW, MICHIGAN 
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Lindgren True Double 
Shielded SCREEN ROOMS 
Patent Pending 


un 










A screen room is no place for makeshift construction. 


Minimum Where RF interference must be eliminated to a known 
RF degree, SCREEN ROOMS must be built to scientific 
standards, not “‘by guess and by golly.’ That is why 

Interference LINDGREN double-shielded enclosures are increasing 


in use by so many of America’s leading industries, 
where testing and operation must be done under con- 
trolled conditions that will not tolerate teakage or 
uncertainty. 


HIGHEST ATTENUATION GUARANTEED 


BRONZE SCREEN 126-128 DB 
COPPER SCREEN 142-146 DB 


LINDGREN screen rooms are economically manufac- 
tured at the factory. They consist of pre-fabricated 
units, easily assembled where you want them. . . 
conveniently portable to any location. More than 30 
Structurally standard sizes available. 


Sturdy Used by leading manufacturers of electrical and elec- 


tronic equipment . . . and more than meets govern- 


ee ment specifications. 
1 i i nits — : 
R Sa ze er WRITE for Descriptive Circular, Attenuation Charts, 
epresen otives Throughout y Construction Diagrams, Specifications and Prices. 
the United States 
e 


ERIK A. VEN & ASSOCIATES 


Established 1939 


4515-17 N. RAVENSWOOD AVE. CHICAGO 40, ILL. Phone SUnnyside 4-0710 


EXACTLY your type and size 
in Spiral Wound PAPER TUBES 


SQUARE, RECTANGULAR, ROUND 


Standard-type PARAMOUNT paper tubes used 
for millions of coil forms and other applica- 
tions. Hi-Dielectric. Hi-Strength. Kraft, Fish 
Paper, Red Rope, Acetate, or any combination 
wound on automatic machines. Any size from 
¥Y," to 30” long, from .450” to 25” I.P. Pro- 
duced from wide range of stock arbors or 
specially engineered for you. 


NEW ‘'PARAFORMED” TUBES 
SQUARE OR RECTANGULAR 


Entirely new technique in tube making de- 
veloped and perfected by PAKAMOUNT. 
Perfectly flat side walls, sharp square inside 
corners, and very small radius on the four out- 
side corners. Spiral wound, not die formed. 
No sharp outside edges to cut wire. No need 
for wedges to tighten winding on laminated 
core. Full rigidity and physical strength. Per- 
mits winding coils to closer tolerances. Allows 
faster automatic stacking of coils. Approved 
and used by leading manufacturers. No extra cost! 


PARAMOUNT 


PAPER TUBE CORP. 


612 LAFAYETTE ST., FORT WAYNE, IND. 
Standard of the Coil Winding Industry for Over 20 Years 


WRITE ON COMPANY 
LETTERHEAD FOR 
STOCK ARBOR LIST 

OF OVER 2000 SIZES 
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machining, temperature ranges, ap- 
plications, and other topics. Julius 
Blum & Co., Inc. 

Circle No. 91, Reader Inquiry Facility, page 24] 


COMMUTATORS—Emphasized in an 
18-page catalog are the facilities, spe- 
cial tests and techniques available for 
producing commutator assemblies to 
specifications. Data are provided on 
materials, dimensional tolerances, and 
wide range of available sizes. Usetul 
information is included. Han-Kor, Ince. 

No. 92, Reader t 24) 
AIRCRAFT MOTORS, GENERA- 
TORS—In an illustrated 4-page cata- 
log data is presented on a-c and d-c 
motors, generators, actuators, elec- 
trical control systems, and other 
equipment. Design, performance and 
application data are presented. Mili- 
tary specifications to which compon- 
ents conform are listed. Jack & 
Heintz, Inc. 

No. 93, Ri 


V-BELTS—Greater horsepower capac- 
ity and other advantages are among 
the features of the Super-Power 
V-belt, described in a 4-page folder. 
Construction details are pointed out, 
including the incorporation of a syn- 
thetic fiber strength member. Specifi- 
cations are provided and illustrations 
included. Raybestos-Manhattan, Inc. 

No. 94, Reader | ry Facility, page 24 


TEFLON FINISHES—Several new 
applications of Teflon — tetrafluoro- 
ethylene resin finishes, including use 
on bearings, are given in the fourth 
edition of a 12-page technical bulle- 
tin. Discussed are: various finishing 
systems of Teflon primers and enamels 
over metallic and non-metallic sim 
faces, application methods, the fusing 
operation, and other topics. I. I. 
duPont De Nemours & Co. 

No. 95, Reader Inquiry Facility 


ELECTRICAL TAPES—Ten pressure- 
sensitive adhesive electrical tapes for 
use on motors are described in an 
illustrated 12-page pamphlet. The 
available constructions and their ad- 
vantages are pointed out; properties 
and applications are discussed. Intor- 
mation is also given on a resin for 
motor-coil encapsulation. Minnesota 
Mining and Manufacturing Co. 

Circle No. 96, Reade nquir ility, page 241 


TWO-STEP TIME DELAY RELAY-— 
Two-step pneumatically — controlled 
time-delay relay is described in an 
illustrated 4-page bulletin. Relay is 
designed to introduce either a_ se- 
quence of time-delay periods, or a 
momentary impulse into an electrical 
circuit. Data are provided on the two 
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At the |. R. E. Show— 
BOOTHS 691-693 


NP + LE “ $0 a TF= CIRCUITS AVENUE 


a new concept in the production of 
precision alloy strip 
The Wilbur B. Driver Co. supplies resistance alloys, Rodar 


Nickel, Beraloy and custom alloys to exacting specifica- 
tions for electrical, electronic and instrument applications. 
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One Gibsiloy 
ELECTRICAL CONTACT 


Recommends Another 


ee 


Check the different types of Gibson contacts below, and get 
further details by writing for the free Gibson Catalog C-520. 





Widely used as a contact material. . . excels all other 
materials in electrical and thermal conductivity ... 
when clean, has lowest contact resistance. 





An alloy of 90% silver and 10% copper . . . superior to 
fine silver in hardness and resistance to mechanical 
wear, but has lower conductivity and higher contact 
resistance because of copper oxide surface formation 
+ + + often useful where contact force is adequate or 
sliding action exists. 


Combine silver with other materials such as cadmium, 
palladium, platinum or copper to meet special applica- 
tions such as low contact force, low voltage, low 





current, infrequent operation. 
Pioneered by Gibson to 
answer demand for combi- 
Oo nations of physical and elec- 
trical properties not possible 


bianked, coined, drawn, 
drilied . . . have high con- 
ductivity, high corrosion re- 
sistance ... widely used with 
large currents. 








Many Gibson contact materials can be produced as molded 
shapes, rivets, ‘“‘Steelbacks,” stampings, screws, overlay 
types and others. For more complete engineering data on 
what Gibson offers you, write for free Gibson Catalog 
C-520. No obligation. 


Contacts Engineered to Your Requirements 


vow : 


P 
Manufaclired ay 


BESTE Gipson Evectric COMPANY 


8349 Frankstown Ave., Pittsburgh 21, Pa. 


available models, one with a _ time 
delay beginning when the coil is ener- 
gized, the other with a time delay 
beginning when the coil is de-ener- 
gized. AGA Div., Elastic Stop Nut 
Corp. of America. 

e No. 97, F er ry F ity, page 24] 


PROCESS CONTROL  INSTRU- 
MENTS—Controllers, recorders, indi- 
cators, combustion safeguards, as well 
as control accessories, are among the 
units described in a four-page con- 
densed catalog. Specifications, appli- 
cations and other data are provided, 
as well as designations of bulletins 
providing additional information. 
Wheelco Instruments Div., Barber- 
Colman Co. 

e No. 98, Re t 241 


POWER SUPPLIES—Five models in 
a line of power supplies for voltage 
regulation are described in an illus- 
trated 8-page catalog. Included is a 
miniature unit measuring 8 x 5 x 52 
in. Data are provided on electrical 
ratings and other specifications. Allied 


Engineering Div., Allied  Interna- 
tional, Inc. 
No. 99, 


CONTROL SELECTION GUIDE- 
Six-page catalog provides data in 
tabular form on: a-c magnetic motors 
starters (% to 50-hp), a-c combination 
starters (42 to 25-hp), pushbutton sta- 
tions, a-c manual motor starters, and 
magnetic reversing controllers. Also 
included are photographs, circuit dia- 
gram and application data. General 
Electric Co. 

e No. 100, | 


BERYLLIUM COPPER ALLOY-— 
Properties and advantages of a beryl- 
lium copper alloy, Beryldur, are 
given in a 4-page brochure. Emphasis 
is upon the low cost and_ higher 
strength of the alloy, as well as on 
its good electrical conductivity. It is 
available in heat-treatable or mill- 
hardened tempers. The Beryllium 
Corp. 


e No. 101, 












Postcarps are provided on page 
241 as a convenience to the read- 
er in obtaining Feature Article 
Reprints, additional data on New 
Components and Materials, manu- 
facturers’ copies of Literature for 
the Asking, and additional infor- 


mation on Advertised Products. 
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Even little points of product supe- 
riority can make a big difference in 
your over-all production costs. 

Sangamo Electric Company, of 
Springfield, Illinois, for example, 
found that in wiring up their meters 
and time switches with Rome Syn- 
thinol 901 thermoplastic hook-up 
wire, they were able to speed up 
production because of the “tight 
lay” of the stranding and the per- 
fect anneal of the conductor. Com- 
pact connections were possible in 
less time. 

In addition, Rome Synthinol 901 
provides high resistance to mois- 
ture, flame, acids, oils and sol- 
vents, plus extreme resistance to 


Is the wire in your product 
aiding or hindering production ? 


heat deformation, shrinkage and 
cracking, as well as improved 
solderability. Such attention to 
quality is basic policy with Rome 
Cable. Whether you need a special 
hook-up wire or a complex multi- 
conductor cable, Rome has the 
engineering skill and production 
facilities to give you exactly what 
you want. 

Rome Synthinol 901 hook-up wire 
carries Underwriters’ Laboratories 
Appliance Wiring Material Labels 
and is approved for use in appli- 
ances where exposed to air at tem- 
peratures up to 105° C. Available 
as solid or stranded in a wide 
range of permanently clear colors. 








S1S 
ier 
on 
is 
i}}- Here operator is 
1m stripping Rome Synthinol 901 wire 
to make leads for the potential coil 
in Sangamo Electric's Type “J” 
meter. The special thermo-plastic 
-_ compound assures dependable serv- 
ice life under severe operating con- 
ditions. 
It Costs Less to Buy the Best 
Oo eet i re A B i is ROME CABLE CORPORATION, Dept. EM-3 Rome, N. Y. 
Please send me information on Rome Synthinol 901. 
td 
Coyporaton ioc are cca lhiiactan ies acaaitbeanein i raiswcicecineaete 
ROME - NEW YORK RNIN cc. sc ceseateciiassecanesntectseadinninuhietataagelestanatssiieletiataniaaanta i 
CET IR ssi sues iccascnceeniscuieses iescnedbiabiatccolatsioni: onmentacsceaialbaae a 
edetbetatic  Cipdes 4 oe NIN cdi <cecidensicitessqantnceitebaiannscseneieicia Zone ........ DEE cincsscceses 
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STH RT 
Most Rugged 
Anti-Vibration 


NOC CUA CCD 


NEOMATIC, INC. 


Manufacturers of the largest line 


of sub-miniature relays in the world 


Wide Selection of Relay Type 


atts. « Hi tem 


OTT Tilt Me Matta 3 044 -| 
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AES 
EE 


i meals * 
9010 BELLANCA 


LOS ANGELES 45, CALIFORNIA 
ORegon 83814 
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Feature Article Reprints 


SELECTED feature articles from each 
issue of ELECTRICAL MANUFACTURING 
are reprinted in complete form for 
convenient filing and to avoid muti- 
lating copies of the issue. 

New or recent reprints available 
through the Reader Inquiry Facility 
are listed immediately below. Any 
qualified reader may secure single 
copies without charge. Following this 
listing of free reprints are combined 
reprints of several related articles on 
selected subjects; copies are available 
at prices stated, on orders accom- 
panied by remittance. 


Titles Available Through 
Reader Inquiry Facility 
Note that each reprint described 
below carries a key number which is 
repeated in the reprint subject list in 
the Reader Inquiry Facility. On one 
of the postpaid return cards, circle 
numbers for the reprints wanted and 
mail. Quantities are limited, and when 
the initial supply for any title is dis- 
tributed the item is withdrawn and 
no more requests can be filled. 


New Titles Now Ready 


These new feature article reprints 
are now available for distribution: 
single copies may be secured without 
charge through the Reader Inquiry 
Facility or by letterhead request. 


Wide Speed Range Electrical Drives, 
March 1954, 8 pages. Available 
commercial types analyzed as to 
basic system, power, speed range 
and regulation; performance char- 
acteristics, advantages and _ limita- 
tions are tabulated. (133) 


Human Engineering in Control Sys- 
tems, March 1954, 12 pages. Re- 
view of fundamental principles and 
considerations in the man-machine 
relationship; case histories. (132) 


Earlier Titles Available 


For many of the reprints announced 
earlier, the initial print run has been 
distributed and no more copies can 
be supplied. Only those titles listed 
below are still available through the 
Reader Inquiry Facility and quanti- 
ties in some instances are low. 


Simplifying Fabrication of Printed 
Circuits, February 1954, 8 pages. 
Improved stencil-etch process cuts 
production time; detailed descrip- 
tion of technique; bibliography of 
18 references. (112) 


Silicone Rubber as Electrical Insula- 
tion, February 1954, 12 pages. Ap- 
plications for sheet, tape, and ex- 
trusions for cable and wire in 
motors, transformers and _appli- 
ances; report of corona tests show- 
ing exceptional resistance. (134) 


Reference-Voltage Circuits for Auto- 
matic Controls, January 1954, 8 
pages. Survey of methods and cir- 
cuits providing a constant reference 
potential under variations in input 
voltage and output loads; includes 
electronic circuits, glow tubes and 
magnetic circuits. (135) 


Research Progress in  Dielectrics— 
1953, January 1954, 12 pages. 
Seventh annual review of confer- 
ence on electrical insulation; dis- 
cussion of thermal classification a 
major topic; studies of ferroelectrics 
and electrical degradation reported. 

(113) 


Selection of Permanent Magnet Mate- 
rials, January 1954, 8 pages. Mag- 
netic characteristics, application 
and design factors, mechanical 
properties and manufacturing meth- 
ods summarized and tabulated for 
19 types of cast, sintered and 
formed materials. (115) 


Direct-Indicating Recording Instru- 
ments, November, December 1953, 
16 pages. Combined reprint of 
two-part article covers applications 
and functional requirements, and 
design elements and operating prin- 
ciples; for engineering testing use, 
as well as integral components of 
electrical products. (119) 


Magnesium Castings, December 1953, 
8 pages. Review of properties of 
alloys suitable for sand castings, 
permanent mold and die casting; 
production methods and typical ap- 
plications. (137) 


Printed-Circuit Design Sources, De- 
cember 1953, 4 pages. Tabulation 
of commercial and _ experimental 
design and fabrication services; sur- 
vey of materials used, end-product 
specialties, and design information. 

(138) 


Power Factor Measurement, July, Au- 
gust 1953, 20 pages, Combined 
reprint of two-part discussion of 
characteristics of usual power factor 
instruments, and their indications 
on non-sinusoidal power sources 


(Continued on page 250) 
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A specially-designed 
one-horsepower 
Hoover motor, 
operating at 1725 
r.p.m. powers many 
Sheldon TS-56B 
Precision Lathes 

in shops from 

coast to coast. 


Check with Hoover before you specify the power plant for any domestic 
or industrial equipment. Hoover supplies a fractional or integral horse- 
power electric motor for any need, up to 5 h.p. Dozens of applications 
fitted from low-cost in-production models, available on quick delivery. 
Or Hoover engineers will work with your engineers in developing a 
custom-tailored motor to suit your individual requirements. Send this 
coupon for more details. 

















| THE HOOVER COMPANY, ELECTRIC MOTOR DIVISION 
| 122 BROOK AVENUE, NORTH PLAINFIELD, N. J. 
| Please send me further information on Hoover Motors. | am particularly 
interested in motors for 
| ,. ae (Indicate type of equipment) 
| Nome___ noni 

PRODUCTION FOR HOME AND DEFENSE 

Week in and week out, Hoover is producing | ee IRE SLED eS ROE CN ae Sa MODE Pe Sag 
a very substantial volume of essential materials 
for the Armed Forces. Address__ -- 

| GIS oercerctlrnsintiedicaaesni alee ee eee State___ 
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WAUKESHA 


“Centri-Fuse’’ BEARINGS 


Special preparation of the backing, 
. plus the 
most advanced practices in centri- 


by the Kolene process . . 


fugal casting, under precision con- 
trol . . . results in an actual chemical 
bond (metal-to-metal fusion) be- 
tween babbitt and backing which 
eliminates the need for anchor slots. 
Uniform crystalline structure of the 
babbitt, resulting from this method 
of centrifugal casting, assures maxi- 
mum fatigue resistance and long 
life for Waukesha Bearings of any 


design, under heavy pressure or 
shock loads. 


Specialized facilities for long or 
short production runs, rigid inspec- 
tion procedures, and the counsel of 
an engineering staff .. . devoted ex- 
clusively to the design and fabrica- 
tion of babbitt-lined bearings and 


oil seals . . . are yours to command 
at WAUKESHA. 
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A Waukesha Split Bearing for 
use in high speed turbines. 





Waukesha Sleeve Bearing for 
heavy duty compressors in al- 


most constant use. 





A Waukesha bearing of com- 
plex design for a widely known 
manufacturer of generators. 


wed 
a 


LONG Production 
renl” 


Division of WAUKESHA TOOL CO., Waukesha, Wisconsin 


Here’s Proof 


Perfect bond between 
babbitt and backing re- 
mains unbroken 
babbitt-lined, steel-back- 
ed bearing flattened un- 
der terrific pressure. 





such as electronic rectifiers; a meth- 
od of power factor analysis for non- 
sinusoidal wave form. (139) 


Tape-Controlled Machines, November 
1953, 8 pages. How human skill is 
recorded and repeatedly fed into a 
machine control system to eliminate 
human variables in long or short 


runs. (130) 


Voltage and Vibration Effect on Motor 
Insulation, November 1953, 8 
pages. Report on insulation life 
tests using methods developed at 
NRL to simulate motor winding 
conditions. 


(131) 


Fast-Acting Digital Memory Systems, 
October, November 1953, 20 pages. 
Combined reprint of two-part sur- 
vey and evaluation of available 
memory devices; characteristics and 
operation of ali types of moderate 
and high-speed storage systems. 


(116) 


Ceramic-Metals for Component De- 
sign, October 1953, 8 pages. Types 
of ceramic-metal aggregates, prop- 
erties and applications; for highly 
stressed and wear-resistant parts in 
high-temperature service. (120) 


New Functions for Wire Terminals, 
October 1953, 8 pages. Eleven case 
histories show effective combina- 
tion of structural functions and 
solderless connectors to reduce cost 
and improve performance. (117) 


New Nonrigid Materials for Insulating 
Systems, September 1953, 16 pages. 
Survey and evaluation of new mate- 
rials and composite structures im- 
portant in the functional design of 
electrical insulating systems. (123) 


Aluminum Casting Alloys, August 
1953, 8 pages. Composition, found- 
ry considerations and properties 
of lightweight alloys suitable for 
sand, permanent mold or die cast- 
ings. (129) 


What Makes Automation Click, July 
1953, 8 pages. Details of electrical 
control systems developed by Ford 
engineers to transfer parts between 
automatic-cycle machine tools. 


(121) 


JIC Electrical Standards for Industrial 
Equipment, June 1953, 16 pages. 
Complete text of the revised stand- 
ards adopted in March, with all 
changes shown in bold face. (114) 


Adjustable-Speed Drives, November 
1952, 24 pages. Concise, complete 
and systemati¢ survey of all the 
various types of electric motors, 
power conversion systems and con- 
trol methods available to solve ad- 
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There is No Substitute for Experience! 
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ENGINEERS 
PRODUCERS 


MARCH 1954 


To avoid mistakes and delays 
it’s experience that offers 
the best protection. 

Bring ETC into your plans... 
our experience will help you 


solve your problems ... be it 


TRANSFORMERS 
REACTORS 
FILTERS 





G N 





I 





Our staff is always ready to 
cooperate and advise you 
in all unusual or customary 
transformer applications. 


EE RING 





There is no lack of ability 
here to plan with a view 
towards efficient construc- 
tion and top performance. 


A plant controlled by expert 
technicians assures high 
quality in small run or quan- 
tity production. 


: 


ELECTRONIC TRANSFORMER COMPANY 


211 WEST 25TH STREET, 


NEW YORK 1, N. Y. 








PROBLEM 


New diesel-electric locomotive designs re- 
quired control circuits able to withstand 
highly repetitive “make-and-break” serv- 
ice, with minimum maintenance. Unless 
protected from high-voltage surges, char- 
acteristic of this type service, contactors 
would require too-frequent maintenance 


and replacement as a result of arc damage. 





SOLUTION 


Vickers engineers designed selenium recti- 
fier “safety valves” to fully protect the 
Dependable Vickers Rectifiers 
absorb the voltage surges, safeguarding 


circuits. 


vulnerable equipment. Vickers experience 
in producing quality rectifiers, and in en- 
gineering rectifiers to product problems, 


helps keep the diesels rolling. 


justable-speed drive problems; a 
guide for the selection of the 
proper drive for a given machine; 
comprehensive 8-page bibliography 
includes references to texts and arti- 
cles on current trends. (128) 


Qualification Testing of Control Re- 
lays, June 1953, 8 pages. Rapid test 
reproduces four types of actual 
service conditions; test results point 
to greater emphasis on reliability 
and several specific design improve- 
ments for industrial control service. 


(136) 


Prices for Bulk Quantities 


The above list includes all reprints 
currently available without charge. 
Note that only one copy is supplied 
free; if more than one copy of a title 
is wanted, bulk quantities may be pur- 
chased in lots of five or more at the 
prices per copy given in the table be- 
low; prices vary with the number of 
pages in the reprint and the quantity 
in any one shipment. 

All orders must be accompanied by 
remittance, including 3 per cent sales 
tax for New York City deliveries. 


Quantity Number of pages in reprint 
ordered 4to8 12 16 24to 32 
5 $0.30 0.40 0.50 0.75 
LO 0.25 0.35 0.45 0.60 
25 0.20 0.30 0.40 0.50 


Prices shown are per copy and in- 
clude postage; quotations on larger 
quantities will be supplied on request. 
Since these prices do not provide for 
invoicing and accounting cost, pur- 
chase orders must be accompanied by 
remittance. Send order with remit- 
tance to: 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 


1250 Sixth Ave., New York 20 


In hundreds of applications, Vickers Sele- 
nium Rectifiers provide the economical, 
dependable solution to circuit protection 
and DC supply problems. When your 
plans for product development or improve- 
ment call for improved circuitry, consult 
experienced Vickers rectifier engineers. 
There’s no obligation. 


Design 


Compendiums 


Because of the expense involved in 
producing these feature article re- 
prints, the free service offered above 
cannot be extended to booklets in- 
cluding several reprints on related 
subjects. The following titles there- 
fore are available at a modest charge 
intended to cover printing, handling 
and postage expense. To keep expense 
to a minimum, copies of these com- 
pendiums are offered only on requests 
accompanied by remittance (includ- 





ICKERS ELECTRIC DIVISION 


V ICKERS Enc. 











A UNtT OF THE SPERRY CORPORATION 


1803 LOCUST STREET e SAINT LOUIS, MISSOURI | 
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ish find this particular line of brass 
otra so attractive that fisher- 
men’s demands have built annual sales 
of the Aeroplane Tackle Manufactur- 
ing Company of Denver to more than 
two million lures of all types. 

The high finish on the spinner is 
part of the secret. While the cost of 
producing this is of no interest to 
the fish, it is to the manufacturer. 
Recently all brass orders were changed 
to Formbrite*. the superior ANACONDA 
Drawing Brass that has enabled this 
firm to cut polishing costs over 25%, 
and on several stamped products to 
produce the required finish by tum- 


Here’s one you'll 
want to bite on! 


bling only prior to lacquering or plating. 


Formbrite, with its superfine grain, 
provides a surface far superior to ordi- 
nary drawing brass. It is stronger, 
harder, more scratch-resistant than 
ordinary brass, yet retains remarkable 
ductility for forming and drawing. It’s 
a premium product ata non-premium 
price. If these features lure you, we 
should like to show you how this better 
brass can cut your product's finishing 
costs. Or write for Publication B-39 to 
The American Brass Company, Gen- 
eral Offices, Waterbury 20, Connecti- 
cut. In Canada: Anaconda American 
Brass Limited, New Toronto, Ontario. 





Upper lure is Formbrite. Lower one is 
made of ANACONDA Fancy Pattern Em- 
bossed Brass. 


Thirty-five years ago a fisherman, dis- 
gusted with his luck, cut up an old brass 
bait box to make himself a spinner re- 
sembling an old-time airplane propeller. 
Both fish and fisherman liked it so much, 
he started what is now a big and thriving 
business. *Reg. U.S. Pat. Off. 5392 


DRAWING BRASS 


® 
an ANACONDA product made by The American Brass Company 


MARCH 1954 


253 


















FASTER ASSEMBLY... 


LOWER EQUIPMENT and 
LABOR COSTS... 


AND corrosion resistance, too, 
when required 





NE 
specify 


PEM WELD FASTENERS 
of steel or STAINLESS steel 


PEM Weld Fasteners are designed for Production. 

















SHANK locates and protects threads against 
weld splatter . . . eliminates retapping. 


ENGINEERED PROJECTIONS prevent burnouts in 
thin sheets. 


SIMPLE ELECTRODES .. . no pilots required. 
ROUND COMPACT SHAPE . . . no indexing in 


assembly . . . fit on narrow flanges. 












































WRITE for literature and samples for trial. 











Penn Engineering & Manufacturing Corp. 
Doylestown, Pennsylvania 
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ing 3 per cent sales tax for New York 
City delivered). Send orders with re- 
mittance to: 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Automatic Production, 72 pages. De- 
sign Compendium No. 7. Selection 
of 12 articles published since 1948 
giving detailed data on automatic 
production systems, work handling 
methods, monitoring controls, auto- 
mation, tape-controlled machines 
and other related developments. An 
annotated list of contents was pub- 
lished in February 1954, page 324. 


$2.00 


Applying Magnetic Amplifiers, 72 
pages. Design Compendium No. 
1A. Second edition of this popular 
booklet has been expanded to in- 
clude four recent feature articles 
in addition to the series by Dorn- 
hoefer and Krummenacher. For an 
annotated list of contents see Jan- 
uary 1954, page 256. $2.00 


Overload Protection for Electric Mo- 
tors, 52 pages. Design Compendium 
No. 2. Complete series of eight fea- 
ture articles on various approaches 
to the problem of protecting motors 
and other power sources while pro- 
viding short-circuit protection to 
circuits and wiring. For a complete 
list of these articles see June 1953, 
page 341. $1.50 


Designing Servomechanism Systems, 
56 pages. Design Compendium No. 
3. Seven feature articles on related 
phases of design of feedback con- 
trol or servo systems and servo ap- 
plications, including the series of 
four articles by Herst. For a com- 
plete list of the contents of this 
booklet see March 1953, page 294. 

$2.00 


Engineering Testing as a Design Tool, 
76 pages. Design Compendium No. 
4. Twelve articles in a planned pro- 
gram covering instrumentation as a 
function of product development; 
environmental testing, sound and 
vibration, measuring non-sinusoidal 
circuits, use of oscilloscope, vacuum 
tube voltmeter and high-speed 
photography. $2.50 


Plastics and Dielectric Materials, 92 
pages. Design Compendium No. 5. 
Fourteen articles reporting  signifi- 
cant developments in new resins 
and insulations, plus annotated list 
of 80 articles published in ELEc- 

TRICAL MANUFACTURING during the 

past 8 years; subjects include fluoro- 

carbons, silicone rubber, embed- 
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COPPER 
ALUMINUM 


COPPER 


COPPER 


ALUMINUM 


Manufacturers of various products are reducing costs 
by, 15 to 30% or more over an equal area of copper or 
brass with General Plate ALCUPLATE...Copper 


clad on one or both sides of aluminum. 


Here’s how ALCUPLATE saves — by permanently 
bonding a thin layer of copper to thicker less expensive 
aluminum. You get solid copper performance at a 
lower cost over solid copper. This combination has 
practically the same physical and electrical properties 
as copper plus the light weight of aluminum. 

ALCUPLATE can be fabricated by stamping, draw- 
ing, spinning, and forming. Its malleability permits its 
use in the manufacture of many parts from work-hard- 
ened rather than annealed or dead soft materials. 


ALCUPLATE is available in coils and flat cut lengths, 
copper clad on one or both sides of aluminum, 1/16” 
thick x 13’’ wide and under. 


Technical Data Bulletin No. 702C gives full details. 
Write for a copy today. 


You can profit by using 


General Plate Composite Metals! 





METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


43 FOREST STREET, ATTLEBORO, MASS. 
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GENERAL PLATE 
ALCUPLATE’ 


(COPPER ON ALUMINUM) 


Cat Costs 1570 307 


ALCUPLATE Plus Features 


@ High Electrical Conductivity 
@ Excellent Heat Dissipation 
@ Soft-Soldering Surfaces 

@ Easy Fabrication 

@ Light Weight 






A Few of the 
Many Products Made from 
General Plate ALCUPLATE 





HEAT TRANSFER UNITS —ALCUPLATE provides ideal fin 
sections at reduced cost over solid copper fins. The cop- 
~~ surface permits soft soldering of the fins to the 
tubes, 





ELECTRONIC CHASSIS -— Minimum weight combined with 
copper surface required for soft-soldering operations, 
electroplating, on low-resistance_ shield connections 
are advantages heated by using ALCUPLATE. 


COMPONENT CASES — ALCUPLATE is successfully drawn 
and formed into lightweight cases or cans and intri- 
cate parts. 


BUS BARS — ALCUPLATE provides high conductivity, 
light weight, solderability ...and is lower in cost than 
solid copper bus bars. 








ELECTRICAL TERMINALS — Small pomeionty and large pres- 
sure-type connectors use single-clad ALCUPLATE. 

alleviates galvanic corrosion which otherwise results 
from aluminum and copper junctions. 








ments, ceramics, glasstiber paper, 
high-temperature insulation. $3.00 


Electro-Hydraulic Control, 56 pages. 

: : Design Compendium No. 6. Series 

does oO fine job of of feature wales published a 

re 7 continuing editorial program dis- 

cussing significant steps in the de- 

Plastic Molding for eduamied of camel scala’ 

and hydraulic control systems. For 

an annotated list of the 10 articles 

Al R R Q) U | PT M A N U FA CT U R | N G C 0 “2 | N C , mt shi doo klet niacen 277 in this 


issue, $1.50 


Design Compendiums at 
Quantity Prices 

Since handling expense is a signifi- 
cant cost element in the distribution 
of these Design Compendiums, group- 


gD: ing of orders makes possible substan- 
oe %g tial savings in cost per copy. For 
oS single shipments to one address, on 





orders accompanied by _ remittance, 
the following prices per copy apply: 
















uns Puerco 
TABLE VIEWER 


MANUAL AUTOMATIC Quantity 
_ Title 5 25 

DUAL PURPOSE TABLE VIEWER Overload Protection 1.00 0.85 

A Selina snaitg Menienel abla Electro Hydraulic Control 1.00 0.85 

viewer, in handsome, streamlined plas- Servo System Design 1.25 1.00 

tic housing. Can be used manually, or Magnetic Amplifiers L.3o. 1.10 

automatically with the Airequipt Automatic Production 135 1.10 

Automatic Slide Changer. Engineering Testing Loo jz 
Plastics and Dielectrics 1.75 1.50 





Send orders with remittance, in- 
cluding 3 per cent sales tax for New 
York City deliveries, to: 


MOLDED BY K & J 
IN TWO TIGHT- 


FITTING J. A. Campbell 
HALVES— Director of Reader Service 
opened here The Gage Publishing Company 
to show 1250 Sixth Ave.. New York 20 
eas Prices given above include shipping 


charges. Be sure to enclose address to 
which shipment is to go; make checks 
pavable to The Gage Publishing Com- 
pany. Orders can be accepted only 
when accompanied by payment. 


Reader Inquiry Facility 


Much of the sales appeal inherent 


Postcard return cards are pro- 
in this Airequipt product is due 


vided on page 241 as a conven- 





to the “handsome. streamlined c ience to the reader in obtaining— 
> 
housing” molded by K & J. Back of a piece like this lie years of molding New Components and Materials 
skill, thousands of dollars worth of equipment, and the organizing know- Additional data from the sup- 
how that can deliver such moldings in any quantity geared to a pre- plicr on any items reviewed. | 
determined schedule. Literature for the Asking i 
: ; A copy of any manufacturer’s 
It will pay you to consult iliiicathen sapien 
KUHN & JACOB MOLDING & TOOL co. Feature Article Reprints 
1204 SOUTHARD STREET TRENTON 8 N J Single copies of selected feature 
l ’ ° . : 
articles. 
CONTACT THE S. C. Ullman, 55 W. 42nd St., New York, N.Y. : 
ah Telephone—Penn. 6-0346 Advertised Products 
Wm. = te Pom ee. a More information on any prod- 
REPRESENTATIVE ae aes . a nae uct or service described. 
m. ° aiverus, arson oad, 
NEAREST YOU . 


Princeton, N. J 
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FAST OPERATE—FAST RELEASE—The Clare 

i 4 Oo U 2 Re LA Type C relay will operate in from 0.005 to 0.04 
SLE RS second, depending on voltage applied, coil re- 
sistance, and contact assembly. Release time 

DIFFERENT: 


is from 0.006 to 0.020 second. 









4200 Ohms 

7 Turns 16,000 
No. 36 E.C. 

a ©-P.CLARE & co. 





SLOW OPERATE — The Clare Type D Relay uses 
a low resistance copper slug to delay its 
operation. Operate time can be varied, from 
0.01 to 0.1 second, by coil selection. Release 
time can be held low by heavy spring pressures 
and large residual settings. 


. ee 
_— ——_—_—_—_——— 


These five 


SLOW RELEASE —The Clare Type E Relay uses € LARE RELAYS 
a copper slug on the heel end of the coil to hold 
circuits operated from 0.05 to 0.3 second after 
the coil circuit has been broken. Operate time 
is from 0.01 to 0.04 second. have successful ly 
met thousands of 


difficult applications 





. ——ae er 
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@ CLARE RELAYS are built to render the 
utmost satisfaction to the user whose re- 


Tol ad Cents ele aR lay requirements are above the average— 
dead-soft copper sleeve over coil core to delay 


) . ‘ . 
buildup of magnetic flux so as to retard oper- where extremely long life, and a. reli 

ation and release. Operate time may be from able operation under sévere conditions may 
; 0.01 to 0.05 second; and release time, from be required 


0.03 to 0.3 ry : 
1 vhtatiaaiati Relays illustrated are all developments of the 


famous Clare Type C d-c Relay whose precision 
and dependability has been proved in thousands 
of military and industrial applications. They permit 
wide flexibility in design and construction to meet 
the most exacting requirements. 
For full information on Clare relays, contact your near- 
est Clare sales engineer or write: C. P. Clare & Co., 4719 West 
Sunnyside Avenue, Chicago 30, Illinois. In Canada: Canadian 
Line Materials Ltd., Toronto 13. Cable Address: CLARELAY 






SNAP ACTION—The Clare 
Type CMS relay has enclosed 
snap-action switch contacts, rated 
at 10 amperes, 125 volts a-c 


~—— 


e Write for Engineering Data Book 


FIRST 
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YOU 
USE 


---SMALLER MOTORS? 


--- HERMETICALLY 
Se U A  s 


---LOWER RATED 
COMPONENTS? 


YES, in many cases higher 
ratings and larger sizes (with 
their higher costs) have been 
required only because of inade- 
quacies in overload protection 
equipment. Likewise, limita- 
tions on hermetically sealed 
motors have been for the same 
reason 

NOW, the Heinemann 
Silic-O-Netic Overload taken 
dispels past limitations. It is 
eter . yet the Silic-O-Netic 
Overload Relay has inverse time 
delay ... providing longer de 
lay for small overloads; shorter 
delay for large ones. At 800°; 
of rating, it is instantaneous. 
furthermore, instantaneous 
and minimum response points 
are completely independent of 
imbient temperature. No 
thermal elements are employed. 

THE RESULT: You get 
the fastest overload protection 
ivailable ... without nuisance 
stoppages. You can rate com- 


ponents to normal require- 


ments allow Silic-O-Netic 
Relays to protect against the 
ibnormal. 


* 
_ 


a 
NEW BULLETIN 
AVAILABLE 
Write for 
Bulletin 5101 \ 


ha 
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AIEE Nominates Monteith 


A. C. Monteith, vice president in 
charge of engineering, Westinghouse 
Electric Corp., has been nominated 
as 1954-55 president of the American 
Institute of Electrical Engineers. 

Mr. Monteith has long been active 
in Institute affairs, having served as 
chairman and member of numerous 
Institute committees and as a director 
from 1947 until 1951. He has also 
been chairman of the Pittsburgh sec- 
tion of the Institute. 

Balloting for this and other AIEE 
offices will be conducted by mail 
among the Institute’s more than 47,- 
000 members. Results will be an- 
nounced at the Summer Pacific Gen- 
eral Meeting in Los Angeles in June. 


Symposium on 
Automatic Production 


The first of its kind on the West 
Coast, the Symposium on Automatic 
Production of Electronic Equipment 
will examine developments in the 
field of automation and suggest future 
applications for defense and industry. 
Meetings will be held April 19-20 at 
San Francisco’s Fairmont Hotel. 
Joint sponsors of the Symposium 
are the Stanford Research Institute 
and the U. S. Air Force. General 
chairman of the Symposium is Low 
k. Lee, head of SRI’s Advanced Tech- 
niques Laboratory. Members of the 
advisory Board are drawn from in- 
dustry, government, and education. 


Cleveland Plans « 
Inventors’ Exhibit 


Prompted by the lack of a common 
meeting ground where inventors and 
industrial leaders can meet, the Cleve- 
land Engineering Society will hold 
on May 3 an Invention Exhibit and 
Conference. 

On exhibit will be operating and 
non-operating models or units which 
are both practical and available for 
leasing, licensing or sale. Inventors 
having a practical product or process 
are invited to submit patent papers, 
or resume and a commercial descrip- 
tion, if available, to the Invention 
Conference Group of the Cleveland 
Engineering Society, 2136 East 19th 
St., Cleveland 15, Ohio, not later than 
April. 1. 

Non-patented items are not accept- 
able for consideration unless submit- 
ted with a disclosure form obtainable 


from the Society. Inventors are ad- 
vised not to send original patent pa- 
pers, since all materials submitted 
will not be returned but will become 
the property of the Society, to be 
deposited in its library. 

The conference will be headed by 
Joseph H. Gepfert, Reeves Pulley Co, 


Feedback Control Conference 
To be Held in May 


The Second Annual Conference on 
Feedback Control Systems, sponsored 
by the American Institute of Elec- 
trical Engineers, will be held April 
21-23 at the Hotel Claridge, Atlantic 
City, N. J. 

The conference will feature papers 
on the practical application of feed- 
back control in industrial, machine 
tool, computer, aircraft and other con- 
trol systems, and will describe test 
equipment and components used in 
feedback control engineering. 

Addresses will be given by F. E. 
Crever, General Electric Co., Schenec- 
tady, N. Y., Chairman of the AIEE 
Committee on Feedback Control Sys- 
tems; Dr. Gordon S. Brown, Massa- 
chusetts Institute of Techology and 
Dr. Louis N. Ridenour, the Interna- 
tional Telemetering Corp. 

Further information about the Con- 
ference may be secured from G. L. 
Stancliff, Jr., Vickers, Inc., 723—15th 
St., N. W., Washington, D. C. 


Eta Kappa Nu 
Honors Three 


Three of the countrys prominent 
electrical engineers were recently in- 
ducted into Eminent Membership of 
the Eta Kappa Nu Association. They 
are: Dr. W. R. G. Baker, vice-presi- 
dent and general manager of General 
Electric Company's Electronics Div., 
Syracuse; Dr. Marvin J. Kelly presi- 
dent of Bell Telephone Laboratories, 
New York; and Dr. Reinhold Ruden- 
berg, Gordon McKay professor of 
electrical engineering, Harvard Uni- 
versity, Cambridge, Mass. 

Dr. Baker was chosen for Eminent 
Membership in recognition of his 
technical achievements and adminis- 
trative leadership in the field of elec- 
tronics; Dr. Kelly, for his distin- 
guished service in directing scientific 
research and his contributions to na- 
tional scientific and military policy; 
Dr. Rudenberg, for his distinguished 
record as Gordon McKay professor of 
electrical engineering at Harvard and 
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Ham on Rye or Rye on Hand? 





Count BOTH 


(and 1,001 Other Items) 
(f with this New Veeder-Root 


~ VARVTALLY 


Multiple-Unit Reset Counter 


Knowing how many apple versus lemon pies, for instance, are ordered 
on a given day . . . or how many cases of what are in the cellar . . . helps 
a restaurant countrol, make plans, make profits. The same goes for a 
manufacturer or wholesaler seeking tighter inventory control .. . or for 
any of the following: 


@ Traffic Engineers @ Restaurants and Hotels 
@ Schools and Colleges @ Mail and Phone Order Departments 
@ Nurserymen and Florists @ Laundries and Linen Supply Houses 
@ State Park and Forest Services @ Manufacturers of equipment for: 
@ Laboratories Order Control 
@ Milk Plants and Ice Cream Processors Stock Control 
Siti, Inventory Control 
Traffic Control 
Arranged compactly on stands in tiers, the Vary- @ Industrial Plants Sales and Market Analysis 
Tally can be supplied in any of 66 combinations, @ Textile Mills Laboratory Analysis 
up to 6 banks high and 12 units wide, with a @ Inspection and Quality Control Payroll Preparation 
minimum of 2 units wide. Write for news sheet @ Jobbers, Wholesalers, Distributors @ dnd What Do You Want to Count? 


and prices. 


Zhe emg at RY VEEDER-ROOT INC. 


HARTFORD 2, CONNECTICUT 
Chicago 6, Ill. « New York 19,N.Y. + Greenville,S.C. + Montreal 2,Canada + Dundee, Scotland + Offices and Agents in Principal Cities 
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reach for your Product Design File 





“...@ great time-saver” 


These manufacturers’ catalogs 
are instantly available in Section 
3k of your Product Design File: 


Aluminum Co. of America 
E. |. duPont de Nemours & Co. 
Eaton Manufacturing Company 
Fischer Special Mfg. Co. 
Grip Nut Company 
Milford Rivet & Machine Co. 


Parker-Kalon Corporation 
Ramsey Corporation 
Russell, Burdsall & Ward Bolt & Nut Co. 
Tinnerman Prods. Incorporated 
Waldes Kohinoor Incorporated 





In other sections of the File you 
will find additional catalogs 
containing useful information on 
product forms, characteristics, 
performance and use. 

Division of 


Sweet’s Catalog Service | 
F. W. Dodge Corporation 


S) 119 West 40th Street, 
New York 18, N. Y. 
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Calendar of Meetings 


March 4-5—Mid-winter Meeting, 
American Society for Metals, 
Hotel Statler, Boston, Mass. 


March 10-12—International Meet- 
ing; The American Society of 
Mechanical Engineers, with the 
cooperation of the Mexican Sec- 


tion, ASME, Hotel Del Prado, 
Mexico City, Mexico. 
March 11-13—Educational Con- 


ference on Commercial Refrigera- 
tion and Air Conditioning; Air- 
Conditioning and _ Refrigeration 
Institute and other groups, Munic- 
ipal Auditorium, Long Beach, 


Calif. 


March 17-19—Fifth Annual Spring 
Technical Meeting, Pressed Metal 
Institute, Hotel Carter, Cleveland, 
Ohio. 


March 22-25—National Convention 
of the Institute of Radio Engi- 
neers, Hotel Waldorf-Astoria and 
Kingsbridge Armory, New York. 


April 3-4—Spring Meeting, Pack- 


aging Machinery Manufacturers 
Institute, Hotel Dennis, Atlantic 
City. 


April 5-6—Twelfth Annual Confer- 
ence; The Society of The Plastics 
Industry (Canada), Inc., Mount 
Royal Hotel, Montreal. 


April 19-20—Symposium on Auto- 
matic Production of Electronic 
Equipment; auspices of U. S. Air 
Force and Stanford Research In- 
stitute, San Francisco. 


April 24—Eighth Annual Spring 
Technical Conference; Cincinnati 
Section of the Institute of Radio 
Engineers. Write: Crosley Broad- 
casting Corp., 140 W. Ninth St., 
Cincinnati 2, Ohio. 


April 26-28—Metal Powder Show 
and Tenth Annual Meeting, Metal 
Powder Association, Drake Hotel, 
Chicago. 


April 26-30—Annual Meeting and 
Tenth Biennial Industrial Exposi- 
tion; the American Society of Tool 
Engineers, Convention Center, 
Philadelphia. 


May 2-6—Sessions on Electric In- 
sulation, Electronics and_ other 
topics, The Electrochemical Soci- 
ety, Inc., La Salle Hotel, Chicago. 


May 4-6—1954 Electronic Compo- 
nents Symposium, sponsored by the 
IRE Professional Group on Elec- 
tronic Component Parts and vari- 
ous professional societies, with the 
active participation of agencies ot 
the Dept. of Defense and the Na- 
tional Bureau of Standards, at The 
Dept. of Interior auditorium, 
Washington. 


May 4-7—National Spring Tech- 
nical Meeting, the American Weld- 
ing Society, Hotel Statler, Buffalo, 
N.Y. 

May 7-8—New England Radio En- 
gineering Meeting; North Atlantic 
Region of the Institute of Radio 
Engineers, Sheraton Plaza Hotel, 
Boston. 


May 10-12—Fifth National Confer- 
ence on Airborne Electronics; 
Dayton Chapter of the Institute of 
Radio Engineers and the Profes- 
sional Group on Aeronautical and 


Navigational Electronics (IRE), 
Dayton Biltmore Hotel, Dayton, 
Ohio. 

May 12-14—Midyear Divisional 


Meetings; The Porcelain Enamel 
Institute, Edgewater Beach Hotel, 
Chicago. 


June 7-10—Sixth National Plastics 


Exposition; The Society of the 
Plastics Industry, Inc., Public 


Auditorium, Cleveland. 


June 16-18—High Vacuum Sym- 
posium; the Committee on Vacuum 
Techniques, Berkeley Carteret 


Hotel, Asbury Park, N. J. 





his research and design of electric 
motors and other equipment. 


NEREM Anticipates 
Record-Breaking Attendance 


The North Atlantic Region of the 
IRE is sponsoring what is expected 
to be the largest New England Radio 
Engineering Meeting yet to be held. 
Highlights of the technical sessions 
of the Meeting, which will be held 
May 7-8, Sheraton Plaza Hotel, Bos- 
ton, Mass., will include the delivery 
of a number of papers. Among them 
is: “Transistors, Their Present Ap- 
plications and Further Development,” 


by Dr. Harry L. Owens, Signal Corps 
Engineering Laboratories. 


ASA Approved a Total 
of 266 Standards 
During 1953 


In his annual report, Vice Admiral 
George F. Hussey, Jr., managing 
director, American Standards Associa- 
tion, announced the coordination and 
approval of 266 American Standards 
in 1953. This total included 185 re- 
vised Standards and 81 new ones. 
Included among the _ important 
standards were specifications for filter 
sets to analyze noise and other sounds, 
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got a problem? 





Wieie specialists 


\s 





Fractional H. P. motor applications require individual solutions—there are rarely 

two applications that are exactly alike. That's why Howard makes a wide range of 
motors in Universal and Direct Current, Shaded pole, Induction motors, Gear 
motors, Blowers and Dynamotors. Because of this flexibility, Howard fractional 
H. P. motors offer a likely solution to your motor problems. 


Our experience has been gained from building motors for more than 85,000 
applications. To mention a few of the hundreds of applications currently in our shop, 
motors for—air conditioners, accounting machines, beacon lights, coin operated 
devices, dictating machines, facsimile equipment, electronic equipment, 

projectors, hedge trimmers, portable power tools, instruments, 


Universal and D.C. Motors ' 
sewing machines, tape recorders and many more. 


1/1000 to 1/2 h.p. 
Shaded Pole Motors To get the complete facts on Howard fractional H. P. motors, 
1/2000 to 1/8 h.p. write or phone (Racine 2-2731) today. Please address 
Chief Sales Engineer. 





Induction Motors 


1/1400 to 1/4 h.p. 
DEPT.EM-3 * HOWARD INDUSTRIES, INC.*+ RACINE, WISCONSIN 


DIVISIONS: EMC ELECTRIC MOTOR CORPORATION 


CE cycLoHM MOTOR CORPORATION RACINE ELECTRIC PRODUCTS 


SALES OFFICES: 208 S. LaSalle St., Chicago 4. 942 S. La Brea Ave., Los Angeles 36. Room 4822, Empire State Bldg., New York 1. 


HOWARD FOR QUANTITY APPLICATIONS TODAY 
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“nothing but COILS!” 


ELECTRICAL COILS: INDUSTRIAL COILS: 
1. F. transformers magnet coils 

R. F. & oscillator coils clock coils 

filters & chokes motor coils 
discriminators solenoids 

filter & power chokes relay coils 


united : se lac a 
r savings 
states ooere 9 it ene production 
get to know U. S. Electronics 
electronics 


United States Electronics Corporation, 
corp. 


279 Warren Street, Lyndhurst, N. J. 
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and for household electric flat irons. 
Letter symbols for radio, and acoust- 
ics became nationally accepted as 
American Standards last year. New 
information made possible important 
revisions in two widely used stand- 
ards, including the National Electrical 
Code. Over 1400 American Standards 
are now in use in the U. S. 


High Fidelity Institute 
Organized 


The High Fidelity Institute of the 
Electronic Industries has been organ- 
ized as a non-profit association to 
work for uniformity of technical 
standards and_ similar objectives. 
Temporary headquarters of the Insti- 
tute are at 1 North LaSalle St., Chi- 
cago. 


NTSC Dissolved by 
Dr. Baker 


Dr. W. R. G. Baker, vice president, 
General Electric Co., has disbanded 
the National Television System Com- 
mittee, of which he was chairman. 
This committee was an industry-wide 
organization of electronic engineers 
and scientists that developed the color 
television standards approved recently 
by the Federal Communications Com- 
mission. 

Referring to the work of the NTSC, 
Dr. Baker said: “For the second time 
engineers and scientists of the tele- 
vision industry and allied fields have 
given freely and unselfishly of their 
time and efforts to eféate successfully 
a new service for the American pub- 
lic. The first NTSC created the stand- 
ards for black and white television. 
The present NTSC after three years 
intensive work has made possible the 
introduction of color television.” 

The NTSC was organized under 
sponsorship of the Radio-Electronics- 
Television Manufacturers Association. 


Reader Inquiry Facility 
Postcard return cards are pro- 

vided on page 241 as a conven- 

ience to the reader in obtaining 


New Components and Materials 
Additional data from the sup- 
plier on any items reviewed in 
this issue. 

Literature for the Asking 
A copy of any manufacturer's 
publication reviewed. 


Feature Article Reprints 
Single copies of selected feature 
articles reprinted for conven- 
ience in filing. 


Advertised Products 
More information on any prod- 
uct or service described. 
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LOOK TO THE LEADER... 
FOR LUBRICATING DEVICES 





Ri 


40 YEARS’ LEADERSHIP 
Yes, for 40 years GITS has been 





LOW COST 


Yes, GITS oil cups can do a com- 


setting the standard for industry 

. solving tough lubricating 
problems. . . earning the confi- 
dence of manufacturers . . . it’s 
the reason people say, ‘‘Call 
GITS first’. 





plete lubricating job for you ... 
prolonging bearing life, reducing 
maintenance costs, cutting 
down-time, boosting production 

. and GITS oil cups cost so 
little. 





WORLD’S LARGEST SELECTION CONSISTENT TOP QUALITY 


Yes, GITS is known for uniform 
quality in design, materials and 
machining . . . this means con- 
stant, dependable performance 
for you. Inferior products can 
cost you time and money. De- 
mand the best .. . get GITS. 


Yes, only GITS can offer you 
such a wide range of standard 
stock sizes. From just one source 
you can get all lubrication de- 
vices in any design for any 
purpose. 








é 
| 
f 
: 
b. 


F Oil Hole Covers ¢ Oil Cups * Grease Cups ¢ Bottle Oilers * Gauges * Gravity-Feed * Wick-Feed 


Constant Level ¢ Vibrating Rod Styles *« Threaded or Drive-Type * Elbow or Straight 


ITS BROS. MFG. Co. 


1840 S. Kilbourn Ave. Chicago 23, Ill. 





Write today for Free Catalog No. 60A. Use it as your handy reference for lubricating devices. 
en 
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with 


DIEHL 


LOW INERTIA SERVOMOTORS AND 
INTEGRALLY-MOUNTED TACHOMETERS 


Ricancuce and stabilization of Positioning Systems can be 
improved with the Diehl Servomotor and A.C. Tachometer. 

Analog System integration is facilitated by the use of the 
Diehl Servomotor with D.C. Tachometer combination. 

Save space...and eliminate coupling problems and 
backlash...with these integrally combined units, motor 
and generator on the same shaft. 

Diehl 5-watt output, 2-phase, 115/115 volt, 60 cycle, 2-pole 
Low Inertia Servomotors are available with a drag-cup type 
A.C. generator or with a permanent magnet D.C. generator 
mounted on the Servomotor as an integral unit, as illustrated: 


MOTOR WITH A.C. TACHOMETER—NO. S.S. FPE25-—67-1 
£ = wD La 


A 


Stalled torque: 


Stalled torque: 
5.0 oz. in. 
Rotor moment of inertia: 
: 0.18 oz. in? 
sem, Tachometer output: 
¥! 6.5 volts/1000 R.P.M. 


These units are also obtainable for 10 watts output. Both 
the 5 and 10 watt units can be supplied with control windings 
for operation directly from the plates of vacuum tubes, or for 
400 cycle operation. 

Our engineering staff will gladly help you select the units 
best suited to your specific requirements. A request on your 
letterhead will bring you a copy of Technical Manual No. 
EM-0354 describing Diehl Servomotors and related equipment. 


Other Available Components: 
D.C. SERVO SETS © RESOLVERS 
MINIATURE PERMANENT MAGNET D.C. MOTORS 


DIEHL MANUFACTURING COMPANY 


Electrical Division of THE SINGER MANUFACTURING CO 


Finderne Plant, SOMERVILLE,. N. J 











Silicones and Their Uses, by Rob Roy 
McGregor. Published by McGraw- 
Hill Book Co., 330 W. 42nd St., 
New York. 302 pp. $6.00 


Materials such as the silicone resins, 
elastomers, oils and greases have had 
an extremely rapid growth during the 
past few years, both in the variety of 
formulations and diversity of applica- 
tions. Books dealing with such mate- 
rials very often lag in their coverage 
behind actual achievements. The book 
under review here, however, does a 
good job in presenting an up-to-date 
story. In fact, it could well serve as a 
practical, quick-reference handbook. 

The contents provide a history of 
silicone development and a_ break- 
down of various silicones compounds, 
with summaries of characteristics. A 
checklist of commercial applications 


50 oz. in is included. The concluding chapter 
Siiniecstidiiamiin a as is devoted to the chemistry of sili- 
A 0.18 oz. in? er 
i Tachometer output: 
' 6 volts/1000 R.P.M. 


Elevated-Temperature Properties of 
Chromium - Molybdenum _ Steels, 
prepared by W. F. Simmons and 
H. C. Cross. Published by the 
American Society for Testing Mate- 
rials, Philadelphia. 212 pages, paper 
covers, $4.75. 


This is the second in a current series 
of reports prepared under the aus- 
pices of the Data and Publications 
Panel of the ASTM-ASME Joint Com- 
mittee on Effect of Temperature on 
the Properties of Metals. This report 
is a graphical summary of the ele- 
vated-temperature strength data for 
the chromium-molybdenum steels. It 
includes summary curves for tensile 
strength; 0.2 per cent offset yield 
strength: per cent elongation and re- 
duction of area; stresses for rupture in 
100, 1000, 10,000 and 100,000 hr; 
and stresses for the creep rates of 1 
per cent in 10,000 and 100,000 hr; 
and Larson-Miller master curves. 
The Appendix contains primary 
data from which the summary curves 
were prepared, and also the chemical 
composition, processing data, heat 
treatment, and other pertinent infor- 
mation about the steels included in 
this survey. Publication contains 200 
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THE DIFFERENCE IS wr } 


A bolt is a bolt — and a nut is a nut — granted. 


But Sterling Bolt customers get America’s best service on the greatest possible range of 
metal fastenings. It’s a fact. It has been a fact for 35 years. Send your next inquiry 


to the Sterling Bolt Company — where the Real difference is service. 


General Offices: 363 West Erie Street - sO 


Manufacturing Plants: Chicago ~-= Milwaukee St. Louis 
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solves a 


tough contact problem 


1 bk 


This special coin silver commu- 
tator was developed by Kirk- 
wood to solve a difficult con- 
tact problem in the sensitive 
control mechanism of a diesel 


engine. 


Perhaps we can solve YOUR 
problem next. Our engineers 
will work with you to develop 
new applications or new types 


of commutators to fit your need. 





Tale M eM Me tiie 
Write for new No. 3 Catalog 


ee KIRKWOOD 
COMMUTATOR CO. 


Over 10,000,000 now in use. 
CLEVELAND, OHIO 
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figures, including summary curves for 
23 steels, and more than 250 data 
sheets for 52 steels. 

Copies of this report can be ob- 
tained from headquarters of the Amer- 
ican Society for Testing Materials, 
1916 Race Street, Philadelphia 3, Pa. 


Stress Concentration Design Factors, 
by R. E. Peterson. John Wiley & 
Sons, Inc., 440 Fourth Ave., New 
York 16. 155 pp. $8.50. 


Charts and relations useful in making 
strength calculations for machine 
parts and structural elements are pre- 
sented in this book. Designed as a 
working tool for design engineers, it 
is concerned with the improvement of 
design calculations that will result in 
better-balanced plans and thus reduce 
operating failure. Amplifying his 
graphic presentation with explanatory 
notes, the author covers definition 
and design relations, grooves and 
notches, shoulder fillets, holes in 
plates or shafts, and miscellaneous 
design elements. A thumb-index 
makes possible the easy selection of 
charts for specific problems. 

The author is manager of the 
mechanics department at the West- 
inghouse Research Laboratories. 





Manufacturers 


Publications 


For these selected publications on ma- 
terials, components, technical data and 
engineering services write direct to the 
manufacturer on company letter head, 
mentioning ELECTRICAL MANUFACTURING 
as your souree. See “Literature for the 
Asking” on page 228 for other publica- 
tions available through the Reader In- 
quiry Facility. 


RELAY DATA FILE—Data file pro- 
vides in convenient form specifications 
and photographs of 42 relay types de- 
signed for both commercial and mili- 
tary applications. Included in the line 
are midget, miniature, hermetically 
sealed and other types. Covered are 
contact ratings and arrangements, rat- 
ings, dimensions, special features and 
other data—all of which information is 
printed on the body of the folder itself. 
To obtain a copy of the file folder, 





your EXACT type 
BRUSH HOLDER 


We design them 
FOR . 20. 

INDUSTRIAL MOTORS 

CRANE MOTORS 

HOIST MOTORS 

MILL MOTORS 

MINE MOTORS 

CONTROLLERS 

ROTARY CONVERTERS AC-DC 

RAILWAY MOTORS 


TYPE 
PB-3048 





When your specifications demand 
BRUSH HOLDERS with high wearing 
qualities, low maintenance cost — pick 
from our more than 1,000 types, or have 
our engineers design your special type. 


TYPE PB-3048, industrial, shown is one 
of many designed and produced for spe- 
cific applications. . . . The ‘something 
special’ in BRUSH HOLDERS is pro- 
duced by the specialist. Ask FLOWER 


WRITE FOR CATALOG 4M 


Wa Maite) 1 ica ees 


1217 Spring Gorden Street, Phila, 23, Penr~ 
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Another new development using 





Pierceway Jr. is manufactured by Pierceway Division of Clifton Conduit Co. 
(Tennessee), Inc., 1278 Orgill Ave., Memphis, Tennessee. B. F. Goodrich 


Chemical Company supplies only the Geon plastic. 


B. F. Goodrich Chemical = ==: 





More electrical outlets?... A// you need 1s a hammer! 


Handy String of 6 Duplex Outlets Made from Geon Materials 


OU hear this complaint often— 

there aren't enough outlets to 
take care of electrical appliances, 
power tools or lighting. Pierceway 
Jr., a 6-foot string of duplex outlets 
with copper conductors enclosed in 
a Geon polyvinyl plastic duct strip, 
does the job. 

Pierceway Jr. comes in one pack- 
age ready to install. All you need is a 
hammer and you're in business. For 
when you tack the Geon duct strip to 
wall, baseboard, workbench or beam, 
you have new outlets that are shock- 


proof, fire-resistant and durable. 
The manufacturer of Pierceway Jr. 
knew the versatile qualities of Geon 
polyvinyl plastic were right for the 
job. Geon has excellent electrical and 
physical properties—high dielectric 
strength, resistance to abrasion, does 
not become hard or brittle, resists 
oil, grease and many chemicals. 
The many advantages of Geon ma- 
terials may point up an idea for you 
to improve or develop a product— 
expand markets or open new ones. 
We'll help you select the Geon mate- 


rial best suited to your requirements. 
For technical information, please 
write Dept. GH-2, B. F. Goodrich 
Chemical. Company, Rose Building, 
Cleveland 15, Ohio. Cable address: 
Goodchemco. In Canada: Kitchener, 
Ontario. 





GEON RESINS e GOOD-RITE PLASTICIZERS . . . the ideal team to make products easier, better and more saleable 


GEON polyvinyl materials e 
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HYCAR American rubber e 


GOOD-RITE chemicals and plasticizers e 


HARMON colors 
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RAY ONIC 
CATHODE RAY TUBES ) 





TYPE 3SP = P44 1%" 


ANOTHER 
EXAMPLE OF 


ne 


Yen j 
> 
PIONEERING y 


The introduction of the 3SP type Waterman RAYONIC cathode ray tube 
has been received with great enthusiasm. Its unique applications have more 
than justified enthusiasm. From a mechanical standpoint alone, this accep- 
tance has been based upon the fact that two 3SP cathode ray tubes occupy 
the same space as a single 3 inch round tube—a feature which makes the tube 
an outstanding performer in multi-trace work. As many as ten tubes have 
been mounted across a standard relay rack panel without crowding. The low 
deflection factors of the 3SP have still further widened its use in single cath- 
ode ray tube video devices. The choice of screen is optional and available in 
P1, P2, P7 and P11 phosphors. The 3SP1 is available with JAN stamping. 
Let the 3SP type Waterman RAYONIC cathode ray tubes add their new 
concept of compactness to your own equipment, 


TECHNICAL DATA The basic properties of the cathode ray tube that 


concern the designer or the user are: deflection 
sensitivity, unit line brightness, line width, static voltage requirements and 
physical size. A comparison between cathode ray tubes manufactured by 
Waterman Products Company is shown in the table below. These tubes are 
available in P1, P2, P7 and P11 phosphors. 3JP1, 3JP7, 3SP1 and 3XP1 are 
available as JAN tubes. 





PHYSICAL DATA STATIC VOLTAGE 


Length Base A2 


Med Diheptal | 3000 | 1500 
Sm Duodecal 750 
Sm Duodecal 1000 
Sm Duodecal 1000 
Loctal 2000 





* Deflection in volts pe 


**Light output of an element of a raster line (one mm 


long and not exceed ng 65mm a width) in iia. All heaters 6.3 Vv AC, 6 AMP. 
WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. CABLE ADDRESS: POKETSCOPE 


WATERMAN PRODUCTS INCLUDE 


3JP1, 35P7, 3SP1, 3XP1 JAN RAYONIC® 

Cathode Ray Tubes 

3JP—3MP—3RP—3SP—3XP RAYONIC 

CATHODE RAY TUBES 

Available in P1, P2, P7, and 

P11 Phosphors 

POCKETSCOPES® PULSESCOPES® 
RAKSCOPES® 

And Other Associated Equipment 









a 
WATERMAN PRODUCTS 
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write on company letterhead to Price 
Electric Corp., Frederick, Md. 


BALL BEARING TABLES—Contain- 
ing 90 pages, Bulletin No. 26, contains 
tables of ball bearings made by 15 
manufacturers. Listed are the designa- 
tions of over 16,000 different ball 
bearings made by Marlin-Rockwell, 
Federal, Fafnir, SKF, Torrington, 
New Departure, Norma-Hoffmann, 
Aetna, Barden, and the other Amer- 
ican ball bearing manufacturers. Bear- 
ings are listed in numerical order, with 
the corresponding sizes of M-R-C 
bearings indicated. Among the miscel- 
laneous data included are tables list- 
ing clutch throw-out bearings made 
by various manufacturers; M-R-C 
bearing types, symbols, sizes; and 
other information. To obtain a copy of 
this compilation, write on company 
letterhead to Marlin-Rockwell Corp., 
Jamestown, N. Y. 





Men 


in Industry 





Roswell W. Gilbert has been ad- 
vanced to the post of assistant to the 
president, Weston Electrical Instru- 





ROSWELL W. GILBERT 


ment Corp. Mr. Gilbert will also con- 
tinue to serve as director of research. 
He joined Weston in 1934 as a re- 
search engineer and since then has 
specialized in the development of 
ultra-sensitive devices, including com- 
bination electro-magnetic and elec- 
tronic types. Mr. Gilbert has served 
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Announcing... 


@ THE ONLY DOUBLE POLE SWITCH WITH EIGHT 
CONTACTS. Makes possible a wide variety of circuit 


combinations. 


@ THE ONLY DOUBLE-POLE SWITCH WITH SIMUL- 
TANEOUS “‘MAKE"’ AND “BREAK” ACTION. Re- 
duces arcing, prolongs switch life, increases electrical 
capacity and permits unusual applications. 


@ THE SMALLEST DOUBLE-POLE SWITCH. Saves weight 
and space; allows more compact designs. 


the new 


Look What 








Fl perR? nar 


Control Four Circuits with ONE Snap 


(a Red 





Green 


hey 






Used in motor control device at 
left, switch, when actuated, (1) 
turns off red pilot light; (2) com- 
pletes circuit to motor winding, 
starting motor; (3) opens circuit 
to solenoid latch; locking door to 
motor gear box; and (4) turns on 
green pilot light. 






















DOUBL 
SWITCH 


You Can Do With It... 


Start, Stop, Reverse Three-Phase Motors 


Because this new double-pole 
switch can simultaneously break 
or reverse current flow through 
two windings of a_ three-phase 
motor, yOu can use it as an in- 
expensive limit switch on three- 
phase lathes and drills. Use it to 
( control automatic sequences, to 


—s limit motion of machine members 
driven by three-phase motors and 
Three-Phase Input Motor as a Start-and-stop switch. 





Wire Movable Poles in Series to Switch High Current 


or High Voltage 


Circuit #2 


( High Current 


( 

High Voltage 
Circuit #1 

110 V. D.C. 


Equip with Actuator 





As proof of simultaneous action, 
you can connect the two movable 
poles in series to increase contact 
area for high current applications 
and to increase number of contact 
breaks for high voltage switching. 


Push-button actuator may be 
added for panel mounting or for 
long overtravel. Switch is rated at 
15 amps 125/250 v. AC or 10 
amps inductive, 30 v. DC. Case 
dimensions are only 114” x 7%” x 
1”. Weighs only 20 grams. 


OTHER ELECTRO-SNAP PRECISION SWITCHES 


Standord 


Racks Switch Sub-Miniature 


Basic Switch 
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Immersion-Proof 


Switch 


Industrial Limit Switches 


Switches 


Hermetically-Sealed 


Eliminate Expensive Relays and 
Additional Switches in Many Applications 


This double-pole switch offers de- 
signers a wide variety of circuit 
hook-ups that were formerly pos- 
sible only with complicated re- 
lays or a number of separate 
switches. Controlling three-phase 
motors is but one example. 


GET FULL DATA 


ELECTRO-SNAP SWITCH AND MFG. er noags “T 
Dept. DD-3, 4216 West Lake Street 7-74 
Chicago 24, Illinois Zs 





Please send full information about the new Electro-Snap 
Double-Pole Switch to: 

Name 

Title 

Company 

Street 


ea ___Zone____State- 
ee ee ee a Oe ee ee — 


Pa a 


269 








SHOCK —- VIBRATION - NOISE 


OLATION NOTE 








DICTATING MACHINE FLOATS ON BARRYMOUNTS — 
For noiseless operation, smooth, faultless playback, and the 
ultimate in protection against vibration and shock, 
Soundscriber Corp. chooses Barrymounts to support their new 
transcription unit. One more instance of how Barrymounts 
protect the performance of precision instruments. Ask for 
data on Type 372 Barrymounts. 


COAST GUARD DIRECTION FINDER 
GUARDED BY BARRYMOUNTS — Where 
reliability of performance is really vital, 
sensitive electronic equipment must be pro- 
tected from shock and vibration. Raytheon 
Manufacturing Company says: “We find that 
the high quality and effectiveness of these 
mountings help us assure the famed relia- 
bility and excellence of our own products.” 
Ask for data on Type C-2000 Barrymounts. 


Es 


ALL-METL BARRYMOUNTS PROTECT AIRCRAFT 
RADIO COMPASS — For safe, assured, brilliant opera- 
tion, at extremely high altitudes and over a wide range 
of temperatures, Lear uses Barry ALL-METL vibration 
isolators to support the sensitive components of their 
“Executive” radio compass. They say: “We have chosen 
the Barry product because we feel it is a superior product 
from the standpoint of providing greater trouble-free 
life’. Ask for data on Type M-44 Barrymounts. 


INDUSTRIAL MACHINERY MOBILIZED BY BARRY- 
MOUNTS — For example: a production line of eight 
punch presses was shut down, moved 200 feet across the 
plant, and was producing parts again in a total elapsed 
time of 23 minutes. No lagging, no shimming, and no 
walking of the machines in operation — because they 
were mounted on the new Leveling Barrymounts. This is 
machine-tool mobility — a new idea to make new profits 
for YOU. Ask for "LOOK — NO LAGGING!” 


The wide range of Barry products and the experience of Barry engineers can help you 
solve shock, vibration, and noise problems in any area of military or industrial activity. 
Call our nearby sales representative or write directly to us. 


~ BARRY ~ 


708 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 


SALES REPRESENTATIVES IN 
Atlanta Baltimore Chicago Cleveland Dallas Dayton Detroit Kansas City 
Les Angeles Minneapolis New York Philadelphia Phoenix Rochester 
St. Lowis Son Francisco Seattie Washington, D.C. Montreal Toronto 














| 


| 


as both division chief and laboratory 
director. 


Walter J. Crotty, Jr., has joined 
the engineering research division, 
Miller Metal Products, Inc., Balti- 
more, Md. As chief of the mechanical 
engineering department, Mr. Crotty 
will be concerned with the Research 
Division’s, research and development 
program on military and industrial 
products. 


Kenneth E. Jenkins, with more than 
16 years of experience on hydraulic 
equipment, has been appointed to the 
newly created post of industrial 
hydraulics division sales manager, 
Parker Appliance Co., Cleveland. Mr. 
Jenkins will establish his headquarters 
at the company’s home office at 17325 
Euclid Ave., Cleveland. 


Frank X. Lamb has been promoted 
to vice president, Weston Electrical 
Instrument Corp., Newark, N. J. Mr. 
Lamb will retain his former title of 
chief engineer and will assume addi- 
tional responsibilities in the super- 
vision of mechanical and _ electrical 





FRANK X. LAMB 


engineering activities. A licensed pro- 
fessional engineer, Mr. Lamb joined 
Weston in 1921 and has served as a 
design, project and liaison engineer. 
He holds 17 U.S. and 10 foreign 
patents. 


Recent new  head-office post at 
Shell Chemical Corp. will be assumed 
by A. W. Fleer, who has been named 
manager of research, development 
and engineering. In this position, Mr. 
Fleer will be in charge of the com- 
pany’s research and other engineering 
activities. 


Appointment of Larry F. Hardy as 
vice president in charge of product 
development has been announced by 
Philco Corp., Philadelphia. Mr. Hardy 


ELECTRICAL MANUFACTURING 





Sr: al 





FASTER STARTING AND STOPPING HELPS THIS AUTOMATIC LATHE TO PRODUCE MORE 


General Electric Selenium Rectifiers 
Help Make This Lathe More Productive 


Speeding up starting and stopping 
operations has increased the produc- 
tivity of many of today’s finest machine 
tools. In the Sunstrand automatic lathe 
pictured above, an electric brake and 
clutch combination starts and stops 
the machine spindle. Another electric 
brake provides a fast stop when the 
tool carriage is advanced to the work, 
or backed off to the unloading position. 


D-C POWER to operate the electric 
brakes and clutch on this lathe is sup- 
plied by General Electric selenium rec- 
tifiers shown in the smaller photo- 
graph. Their high quality (see C.E. 





D-C POWER for the lathe’s clutch and brakes 
comes from this selenium rectifier. 


Hamann’s article at right) makes G-E 
selenium rectifiers ideal for almost all 
machine tool applications. 


TOP PERFORMANCE of G-E selenium 
rectifiers is the result of a unique 
‘“‘“evaporation’”’ process and careful in- 
spection and testing. Besides providing 
stacks with exceptionally low forward 
voltage drop and low reverse leakage, 
this process assures greater uniformity 
of these characteristics among different 
stacks. These qualities last in service. 
On test in the laboratory, and on-the- 
job in almost every field of application, 
G-E selenium rectifiers are demonstrat- 
ing their extremely slow aging. 


OTHER APPLICATIONS for G-E selenium 
rectifiers include supplying power to 
operate d-c relays in various control 
circuits and as components in elec- 
tronic equipment. A complete range of 
ratings is available in either open stacks 
or various types of sealed cases to meet 
special operating conditions. Contact 
your nearest G-E Apparatus Sales 
Office for complete information, or 
write Section 461-33, General Electric 
Company, Schenectady 5, New York. 


Cou can pul your confluence nm 
Go ee 
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METALLIC RECTIFIER 
FACTS FOR ENGINEERS 


Quality 
by C. E. Hamann 


One of the most overworked terms 
used in the selenium rectifier in- 
dustry is “high quality.’’ Every 
manufacturer claims “high quality”’ 
for his product. Every user wants 
“‘high quality” in the selenium com- 
ponents he buys because the quality 
of the end device can be no higher 
than that of the components as- 
sembled into it. 

There are many yardsticks for 
measuring the quality of a selenium 
stack. Electrical characteristics, for 
example: low forward drop and 
low reverse leakage. Often one is 
sacrificed in favor of the other. 


* LOW FORWARD DROP --: 





Which “‘yardstick’‘ measures quality? 


Real quality insures that both the 
forward and the reverse character- 
istics are good. 

Uniformity of characteristics is an- 
other yardstick. If the characteristics 
vary from stack to stack the per- 
formance of the end equipment will 
be questionable. 

Stability is another important 
standard in determining quality. The 
initial characteristics must be good, 
but they must stay good and not 
deteriorate with time and use. 

Reliability is still another measure 
of quality. No matter how liberal 
the manufacturers replacement pol- 
icy, frequent failures in the field 
are costly to the equipment manu- 
facturer, and annoying to the equip- 
ment user. 

All of these yardsticks must be 
considered carefully in determining 
quality. To really earn the title 
of “high quality” a selenium stack 
must measure up to a high standard 
of performance by every one of 
these yardsticks. 


General Electric Company 
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will be responsible for the develop- 
ment of all Philco product lines. He 
will be jointly responsible with the 
vice president of engineering and re- 
search for guiding new products from 
research to sales. Mr. Hardy, who 
joined Philco in 1932, has served 
recently as president of Philco’s Tele- 
vision and Radio Division. 


J. Parks Hutcheson, Jr., has joined 
Jack & Heintz, Inc., Cleveland, as an 
application engineer in the com- 
mercial motor section. Mr. Hutcheson 
will make his headquarters in Cleve- 
land and will cover the Ohio-Pennsy]- 
vania territory. This appointment is a 
part of Jack & Heintz drive towards 
a larger share of the electrical motor 
market. 





‘ at mee fication” —— 

‘ ah B* spee res ae William R. Hough, engineering vice 
\ cLAS 65" Ambient—40" Rise. president of Reliance Electric & En- 
These rugged, compact transformers have been gineering Co., Cleveland, has been 
designed in close cooperation with organiza- elected a director of the company. 
tions directly concerned with the develop- Mr. Hough joined Reliance upon grad- 
ment of standards for aircraft communication, uation from the University of Michi- 

guided missile and related equipment. They 

. are engineered to meet future, as well as cur- 


rent requirements for 400 cycle power supplies. 


POWER TRANSFORMERS (All primaries 105/115/125 V., 380-1000 cycles) 


RECTIFIER FILAMENT | OTHER FILAMENTS | CATALOG 
Volts Amps. Volts Amps. NUMBER 























HIGH VOLTAGE SECONDARY 
A.C. Volts D.C. Ma. 








270-0-270 55 6.3 CT 2 A4PHC-55 

335-0-335 70 6.3 CT 3 4PHC-70 

375-0-375 120 6.3 CT 4 4PHC-120 j 

440-0-440 165 6.3 7.5 4PHC-165 
6.3 3 | 
6.3 3 
6.3 0.6 

450-0-450 200 6.3 4 4PHC-200A 
6.3 4 
6.3 0.6 

550-370-75-0. 300 6.3 5 4PHR-300 
75-370-550 6.3 1 





FILTER REACTORS 















INDUCTANCE D.C. RESISTANCE | INSULATION CATALOG 
(henries) (ohms) VOLTS RMS NUMBER 
55 4RH-255 
70 4RH-270 
120 4RH-2120 WILLIAM R. HOUGH 
2.0 4RH-2165 
2.0 4RH-2200 


gan in 1929, successively holding 
several positions in the organization 
which led to his selection as engineer- 


4RH-2300 





FILAMENT TRANSFORMERS (All primaries 105/115/125 V., 380-1000 cycles) 


SEC. VOLTS | — SEC. AMPS. | INSULATION VOLTS RMS | CATALOG NUMBER | ing vice president in 1948. A mem- 


ber of the AIEE, Mr. Hough is chair- 
man of the Cleveland Section of the 





Society. 
Write for Chicago Bulletin #32 listing more complete specifications on these units, | J. Gilman Reid, Jr., formerly Chief, 
specially designed for 400 cycle, high-temperature operation. | Electronics Division, National Bureau 


of Standards, assumes the post of 
general manager, ACF Electronics, a 
division of American Car and Foun- 
dry Company. This new division of 
American Car and Foundry will be 
located at 800 North Pitt St., Alexan- 
dria, Va. Mr. Reid is a senior member 
of the IRE, and a member of the 
| AIEE, among other professional affili- 





co the Worlde, Toughat ition 


PSECU 


ations. In his post at NBS he had 
been responsible for the direction of 


3501 ADDISON STREET * CHICAGO 18, ILLINOIS 
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Want to punch something ? 





‘le EN LOOK at these parts. . . all punched from Taylor Vulcanized 
Fibre or Laminated Plastics. They are typical of the wide variety 
of shapes and sizes that can be economically produced to close 
tolerances. 


When you use Taylor Vulcanized Fibre and Laminates for your 
punched parts, you have a wide range of physical, electrical and 
mechanical properties to choose from. Vulcanized fibre can be fur- 
nished in sheets, rolls and rods...laminated plastics in sheets, 
tubes and rods. A variety of colors and finishes is available. 


For switch insulation, brush holders, arc barriers, refrigerator latch 
gaskets, shielding, relay covers, armature slot insulation, luggage 
reinforcing strips, and washers... just to name a few applications 
. be sure and investigate the advantages of Taylor materials for 
making punched parts. 
A Taylor Engineer will be glad to help you pick the grade of Vul- 
canized Fibre or Phenol, Melamine or Silicone Laminated Plastics 
that are best suited to your particular requirements. 


Taylor Fibre Co., Norristown, Pennsylvania— La Verne, California. 


TAYLOR 


Laminated Plastics 
Vulcanized Fibre 
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/ CHECK THESE 
TIME SAVING, 
MONEY SAVING FEATURES 


1 Easy Installation—No “special” 
* wrenches, Use any standard 
wrench or pliers. No loose parts 

to get lost. 


2 Highest Conductivity—Heavy solid 
* copper body and tongue. Deep 
serrations on tongue positively 


Solderless Lugs grip all wire sizes. 


High Re-Use Value—Extra heavy 
screw and thick thread plate. 
Use again and again without 
loss of efficiency. 





Completely redesigned—tighter and 3. 
stronger—solid ‘copper body and 
tongue for highest conductivity, heavy 
eee ee _— — thread 
ate. Available in 5 sizes for wire : 
: Only 5 Sizes to Stock—Each lug 
Writ ee to 500 MCM 4, has wide range of wire sizes. 
ae eee Body design is adaptable to 
special tongues or contact plates. 








WR Te 


ET ARUN 

EN UAU AMEN LES 
RMA LL 
-all from ONE source! 


Comar is equipped to manufacture 
a complete range of electrical control 
components for industrial and 

military requirements. Relays of all 
types, solenoids, coils, switches, 
transformers, hermetic sealing, made to 
your specifications ... ALL FROM 
ONE SOURCE! Send for details now! 


Visit Booth 760 
Airborne Ave 
R. E. Show 


ELECTRIC COMPANY 
3349 ADDISON STREET * CHICAGO /8, ILLINOIS 



















many outstanding electronic develop- 
merts. 


At Burndy Engineering Co., Inc., 
Norwalk, Conn., I. F. Matthysse, 
formerly chief design engineer has 
been appointed assistant chief engi- 
neer, and W. F. Bonwitt, previously 
chief planning engineer, has been ap- 
pointed chief administrative engineer. 

Mr. Matthysse has been in the en- 
gineering department at Burndy for 
25 years, during which he has been 
engaged in the design of electrical 
connectors and cable limiters. Dr. 
Bonwitt, who has received a Ph.D. 
in physics at the University of Vien- 
na, joined Burndy in 1938 and has 
been occupied largely in heading the 
firm’s research, testing and quality 
control programs. 


Formerly chief engineer and vice 
president in charge of manufacturing 
and engineering at CBS-Hytron, Dan- 
vers, Mass., Charles F. Stromeyer has 
now been: advanced to the position 
of executive vice president. An author 
and inventor, Mr. Stromeyer has de- 
voted his efforts to the development 
and engineering of electronic tubes. 


Donald H. Rogers has been ap- 
pointed chief engineer of Blonder 
Tongue Laboratories, Westfield, N. J. 
Mr. Rogers has been associated with 
Blonder Tongue for over a year. Pre- 
viously he supervised electronic de- 
velopment work for Western Electric 
Co., and Utility Electronics Corp. 


New development engineer at the 
Hillyer Instrument Co., New York, 
is Robert J. Bibbero. Formerly Mr. 
Bibbero was head of the servo-mech- 
anisms department, Guided Missiles 
Division, Republic Aviation Corp. 


Robert E. Bell has been appointed 
manager of the Electronics Research 
Engineering Department, Toledo 
Scale Co., Toledo, Ohio. Organiza- 
tion of this separate department has 
resulted from the rapid expansion of 
Toledo Scale’s activities in the field 
of industrial electronics. A graduate 
of Michigan State College, Mr. Bell 
previously held positions as electronic 
design section head, and assistant to 
the chief engineer at Lear Inc. 


Dr. Martin A. Edwards, manager of 
engineering, General Electric X-Ray 
Department, Milwaukee, has been 
elected a Fellow in the Institute of 
Radio Engineers. Dr. Edwards was 
honored “for his creative contributions 
to the development of the amplidyne 
and other control systems.” Dr. Ed- 
wards holds patents on 89 inventions 
and is a three-time winner of the 
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Charles E. Coffin Award, G.E.’s high- 
est honor bestowed on a staff mem- 
ber for outstanding scientific contribu- 
tions. Before assuming his post in 
Milwaukee, Dr. Edwards was engi- 
neering manager of the G.E. General 
Engineering Laboratory, Schenectady, 
N. Y. . 


At the Raymond Engineering Lab- 
oratory, Middletown, Conn., Lincoln 
Thompson has becn appointed a vice 
president. Mr. Thompson was gradu- 
ated trom Worcester Polytechnic 
Institute, where he also taught and 
received an advance degree. Since 
then he has received nearly 40 pat- 
ents on electronic and sound record- 
ing devices. In 1940 he perfected an 
electronic disk dictating machine and 
became president of the company 
formed to manufacture it, the Sound 
Scriber Corp. He served this company 
both as president and as vice presi- 
dent in charge of engineering. 


J. Harry DuBois, vice president in 
charge of engineering, Mycalex Cor- 
poration of America, was recently 
elected a director of the Corporation. 
Mr. DuBois has been vice president 
of Mycalex since the beginning of 
1952. He is the author of books and 
papers on various aspects of plastics, 
and has served on the editorial boards 
of various journals, and encyclopedias. 
Mr. DuBois is a life member and 
former national president of the Soci- 
ety of Plastics Engineers, Inc. 


Promotion of Erwin W. Brown, to 
the post of division engineer for its 
electrical products group has been 
announced by Minnesota Mining & 
Manufacturing Co., St. Paul. Mr. 
srown joined 3M as a chemist in the 
central research department in 1947, 
after receiving his bachelor of chem- 
ical engineering degree from the Uni- 
versity of Minnesota. Among_ his 
previous duties was that of division 
engineer for 3M’s_ staff laboratories. 
Also advanced was Daniel J. McDon- 
ald, who is now assistant division en- 
gineer for the electrical products 
group. Previously, Mr. McDonald was 
a project engineer for the staff lab- 
oratories. 


In recognition of his leadership in 
the management of research and de- 
velopment programs, Edwin A. Speak- 
man, general manager of the Fair- 
child Guided Missiles Division, has 
been elected a Fellow of the Institute 
of Radio Engineers. Before joining 
Fairchild, Mr. Speakman was vice 
chairman of the Research and De- 
velopment Board, Department of De- 
fense, and was responsible for the 
board’s activities in electronics, guid- 
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Multiply 


SALES 


PY Le! 


PRODUCT APPEAL 


Subtract 


SHIPPING LOSSES 






Write for free booklet, 
“How To Use Color On Corrugated Boxes.” 
Hinde & Dauch, Sandusky 35, Ohio 


HINDE & DAUCH 


Jhitheovily on Packaging 
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| ed missiles and other scientific pro- 
| grams. 


Why All This? for Just This? 
—— | Robert E. Ricketts has been ap- 


ra »0inted chief engineer of Radio City 
ry WALA A I \ 
a a . ) 





Products, New York. Mr. Ricketts was 
formerly associated with Allen B. Du- 
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Insulating a lead or wire is just a matter of slipping on a 
piece of tubing or sleeving. Then why are there thousands of 
standard and special Dieflex treated tubing and sleeving 
products? 


One reason is that the leads on some electrical or electronic 
units have to be protected with tubings or sleevings against 
temperatures that may go up to 392F. Other equipment may 
need tubings that have exceptional flexibility and push-back 
ability for easy handling, high abrasion resistance, resilience, 
or chemical resistance to withstand physical and chemical abuse. 
That is why there are five different types of Dieflex tubings 
and sleevings, each excelling in one or more important features. 
Made with a flexible braided glass or cotton sleeving base, the 
different types are silicone rubber and varnish treated glass, 
“Vinylglas” vinyl coated glass, and oleoresinous varnished glass 
and cotton. 


Insulation on wires must withstand different voltages, also. 
That means different grades of tubings and sleevings, each 
with a different dielectric strength. Every type of Dieflex 
product is made in four or five NEMA grades. 

What’s more, if leads are to be identified by color, each type 
and grade of tubing or sleeving must be available in different 
standard or special colors or tracer combinations—ten or more 
in the case of some Dieflex products. 

Then, to assure snug fits, figure on 25 or 30 different standard 
sizes for each type, grade, and color of Dieflex tubing 
or sleeving. 

These are the reasons there are thousands of different Dieflex 
tubings or sleevings. These are the reasons why you’re sure to 

_get the tubing or sleeving that exactly meets the requirements of 
your job—IMC can give unbiased recommendations. 


D) | [: [F [L BX TUBINGS AND SLEEVINGS 
THT 


MANUFACTURERS 
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PHONE OR WRITE TODAY FOR LITERATURE AND SAMPLE CARD “SELECTOR” ON 
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The General Plate Division, Metals 


Mont Laboratories and with General 
Electric Co. 


& Controls Corp., Attleboro, Mass., 
has appointed O. V. Miller as its field 
engineer for the Wisconsin-Minnesota 
area. His new duties will include 
application engineering of such prod- 
ucts as electrical contacts, thermostat 
metals and fabricated parts, solid and 
composite precious metals, and related 
products. 


Alfred Y. Bentley has been placed 
in charge of advanced planning for 
the Television Receiver Manufactur- 
ing Division, Allen B. Du Mont Lab- 
oratories, Inc. For the past year Mr. 
Bentley has been head of the divi- 
sion’s engineering department. Pre- 
viously he was chief engineer of the 
Cathode-ray Tube Division. He joined 
the organization in 1945. 


Chief technical engineer at the 
Belgian Electric Sales Corp., N. Y., is 
Edmond Charles Falleur. In his new 
post, Mr. Falleur will advise on all 
technical matters relating to ACEC 
motors. Mr. Falleur formerly was 
chief service engineer of Ateliers de 
Construction Electrique de Charleroi 
(ACEC). 


Appointment of John E. Cahill as 
supervisor of design enginering for 
its electrical products group has been 
announced by Minnesota Mining and 
Manufacturing Co., St. Paul. Mr. 
Cahill joined 3M as an engineer in 
1948 and has been working with the 
electrical products groups since 1952. 





Promotions were recently given by 
CBS-Hytron to several staff members. 
Among those in new posts is Edgar 
K. Wimpy, who has been named to 
the newly created post of director of 
general engineering. Dr. Rullell R. 
Law was made director of research 
and development and David A. Sok- 
olov, supervisor of development of re- 
ceiving tubes. 


Dr. John Gaillard, until recently 
on the staff of the American Stand- 


“CHICAGO 6 See DAYTON 2 MILWAUKEE 2 PITTS 22 ards Association, and lecturer on in- 
565 W. Washington Blvd. 123 ‘Ave, HE. 120 W. Second St. 312 E. Wisconsin Ave. 535 Street ; : eee ; 
Phone CEntral 6-7320 - Phone SUperior 1.2310 Phone Michigan 1391 Phone Dily 8-5359 Phone GRoet 1-7100 dustrial standardization at Columbia 
— AUTHORIZED REPRESENTATIVES — University, has become a manage- 
*CHICAGO 6 DETROIT 2 “MINNEAPOLIS 3 PEORIA ment counsel, specializing in stand- 
Complete-Reeding Rarry ®. Brethes H. A. Holden, Inc. W. ©. Johnson ae a. i . 
100s ee Wiediies ive 1208 Nermen Ploce 101 Molar Court | ardization problems. Since 1947, Dr. 

= s s | ™ . . . - 
Phone CEatral 6-5390 Phone TOwnsend 8-2577 Phone Geneva 5353 Phone 2-778 Gaillard has held private seminars for 


*LOCAL STOCKS AVAILABLE AT THESE LOCATIONS 


| men in industry on the principles of 
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SURE, were sure 


you’re getting the 
right copper alloy! 


LEME Le 


CHASE metallurgists use fantastically accurate instruments 
to check the brass shipped to you in wire, rod, sheet or tube. 
The Quantometer, for instance, tests a brass sample for 18 
elements in 14/2 minutes. 

An Electron Microscope, Spectroscope, and an X-ray Dif- 
fraction Unit are also part of Chase laboratory equipment 
so that we can be absolutely certain that the Chase brass 
you buy has exactly the right composition, grain structure, 
temper, dimensions and other physical characteristics your 
product requires. 


(Chase & seuss cme 


WATERBURY 20, CONNECTICUT ¢ SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
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Here a brass sample is being inserted into the 
arc-spark stand of the Quantometer for anal- 
ysis. In a matter of only 1% minutes, sample 
will be completely analyzed. 


The Nation’s Headquarters for Brass & Copper 


Albanyt Cleveland Kansas City, Mo. New York San Francisco 
Atlanta Dallas Los Angeles Philadelphia Seattie 
Baltimore Denvert Milwaukee Pittsburgh Waterbury 
Boston Detroit Minneapolis Providence 

Chicago Houston Newark Rochestert (tsales 
Cincinnati Indianapolis New Orleans St. Louis office only) 
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REGULATED 





BATTERY CHARGERS 


for EFFICIENCY and ECONOMY — 


Compact, centralized construction in- 
corporating selenium rectifiers and 
magnetic amplifier controls. One com- 
plete unit with static elements provides 
highly-efficient, maintenance-free, 
long-life, economical operation. 
“Proof-tested” regulated battery 
chargers with completely automatic 
overload protection, maintain con- 
stant voltage output regardless of A.C. 
line variations or load fluctuations. 





A.C. INPUT: 110 or 220 volts, 50 or 60 cycles, 
single phase. Also 220 or 440 volts, 50 or 60 
cycles, three phase. 


D.C. OUTPUT: 3 to 60 cells in ratings to 50 Kw. 


OUTPUT CONTROL: Automatic units float bat- 
teries at 2.15 volts and booster charge to 2.33 
volts. Precise potentiometer adjustment on front 
panel, 


VOLTAGE REGULATION: Less than + 1% 
from no load to full load with = 10% A.C. 
supply line variation. 

Modern housings of heavy-gauge steel 
in panel, floor-standing or wall- 
mounted cabinets. Low installation 
cost...minimum space requirement. 


Write for complete 
engineering specifications. om 
TELEPHONE LOGAN 8-4771 " 
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DIVISION OF 


S. LEACH CORPORATION 


4441 SANTA FE AVENUE, 


LOS ANGELES 58, CALIFORNIA 


standardization and their practical 
applications. He has represented the 
United States at many international 
standardization conferences held here 
and abroad. 


New director of research at Don 
ner Scientific Co., Berkeley, Calif., is 
Victor B. Corey. In his new capacity 
Dr. Corey assumes responsibility for 
the company’s instrumentation devel- 
opment program and the engineering 
research staffs. 


American Research Corp., Bristol, 
Conn., has appointed Thomas Hinch- 
liff as project engineer. Mr. Hinchlifl 
has been closely associated with the 
development of low-temperature en 
vironmental test equipment for many 
vears, having served the industry as 
application engineer and design en 
gineer since 1947. 


Dr. A. E. Middleton, formerly chiet, 
Semiconductor and Dielectrics Divi 
sion, Battelle Memorial Institute, has 
been appointed chief of the Physics 
Laboratories, Central Research Divi- 
sion, R. P. Mallory & Co., Inc., Indi 
anapolis. The Physics Laboratory will 
combine the Central Research Div. 
activities in semiconductors, physics 
of materials, and solid state physics. 
Dr. Middleton has had eleven years 
of experience in the semiconductor 
and dielectrics fields and is the author 
of “1952 Digest of Literature on 
Semiconductors and Their Applica 
tions.” 





Company 


Briefs 


Sola Electric Co., Chicago, has 
opened a branch office at 2025 Sunset 
Boulevard, Los Angeles, with Richard 
S. Smith in charge as district sales 
engineer. Mr. Smith received his elec- 
trical engineering degree at the Uni- 
versity of Wisconsin and has been 
with Sola since 1947. 


Change of address: Formerly at 
585 Dean St., Brooklyn 17, N. Y., 
Eastern Air Devices, Inc., has moved 
to 15 Washington St., Dover, N. H. 


Borolite Corp., recently formed by 
Firth Sterling Inc., American Electro 


Metal Corp. and The Carborundum 


ELECTRICAL MANUFACTURING 


[) () V\/ brings the Magic of chemistry to modern living =r 






Vacuum forming permits the use of forms inexpensively made J 
from wood, plaster, soft} metal and other easily worked 
materials. The machine itself is simple in design and operation. 





Scale housing... one of many types of units economically produced with 475 sheet 


TWO NEW DEVELOPMENTS CUT 
COST OF MOLDED PLASTIC PARTS 


Vacuum forming, with STYRON 475 
SHEET. reduces die costs. speeds 


production of large area moldings 


Here's a new plastic partnership: a fast, economical 
fabrication method, vacuum forming, plus a versatile 
high-impact Dow polystyrene plastic, Styron™ 475 sheet. 
Combined they offer manufacturers large area parts 
with high-impact strength at considerable savings. 
Small quantities, too, are produced at lower piece 
prices because even the most complicated molds can 


be inexpensively made. 


Styron 475 sheet, now in plentiful supply, is one of the 
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you can depend on DOW PLASTICS <> 
e 


least expensive sheet materials on the market. It offers 
excellent physical properties for parts that are ideal 
applications of vacuum forming, such as TV, refrigerator 
parts and many other fields. Besides its exceptionally 
high-impact strength, it has good dimensional stability, 
low water absorption, excellent electrical properties 
and ability to take and hold metal inserts. 


If you are manufacturing or plan to manufacture a 
product that requires large area parts, be sure to 
investigate Styron 475 sheet. 


For information on properties of Styron 475 sheet and a 
list of suppliers in your area write, THE DOW CHEMICAL 
COMPANY, Plastics Sales, PL 430T, Midland, Michigan. 
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Co., to develop and manufacture 
various metal borides for high-tem- 
perature military and civilian applica- 
tions, has named as its president 
General Clinton F. Robinson, presi- 
dent of Carborundum as its president. 


MICAMOLD’S MOTORLYTICS are 
especially designed for AC capacitor 
motor starting applications, with duty 


About April 15, the Jamison Plastic 
Corp., Freeport, N. Y., expects to 
occupy its new plant now under con- 
struction in North Bellmore, Long 
Island, N. Y. The new building will 
provide 31,500 sq ft of space. 


cycles not exceeding 20 starts per hour, 
frequencies up to 60 cps, each starting 


Fifth recent acquisition of Chesa- 
peake Industries, Inc., is the Allen D. 


Ambient temperatures from —20°C Cardwell Manufacturing Corp., elec- 
tronics firm with plants in Plainville 


to 65°C. Altitudes up to 6000 feet and Stamford, Conn. Chesapeake also 


will not affect performance acquired the Grenby Manufacturing 

| Co., parent organization of which 
of these capacitors. | Cardwell is the operating branch. 
Cardwell produces printed electrical 
circuits, radar units and other prod- 
ucts. 


period lasting 3 seconds, max. 





A 50 per cent expansion in produc- 
tion facilities at Revere Corporation 
of America, Wallingford, Conn., has 
been made possible by the opening of 
a new plant in Meriden, Conn. The 
expansion is part of a program re- 
sulting from affiliation of Revere with 
Neptune Meter Co., which holds all 
Revere stock. 


MICAMOLD 


Motorlytic 


(ypacitoes 


MICAMOLD MOTORLYTICS are available in either 

: A large new plant which will be 
molded plastic (Type 953) or metal cases . used for expanded manufacturing of 
(Type 954). Type 953 is available with end cap appliance controls has been opened 
and mounting bracket. The 954 type is also 





Thermo Electric Co., Ine., has 
moved to a new and larger plant two 
miles from its former location. Mail 
should be addressed to the company 
at 109 Fifth St., Saddle River Town- 
ship, Rochelle Park Post Office, N. J. 





in Burbank, Calif., by General Con- 
trols Co., producers of automatic 
available with outer cardboard tube, end caps — pressure and flow con- 
‘ols. 


and mounting bracket, when required. In 


Illinois Tool Works, Chicago, has 
decentralized its Shakeproof Division 
into three production units, each 
housed in its own plant and with its 
own organizational group, headed by 
a general manager. The three sub- 
divisions are: Standard Products, Spe- 
cial Stamped Products and _ Plastic 
Products. 


addition Motorlytic units are recommended for 
any intermittent type duty within specified 
voltage rating, temperature limits and 
starting periods, 


Engineering Bulletin $109 giving complete 


specifications, available upon request. 


Dynamatic Corporation, Kenosha, 


30 YEARS OF CAPACITOR EXPERIENCE : Wis., acquired by the Eaton Manu- 
Sf ae facturing Co., Cleveland in 1946 and 
UiZded MICAMOLD until now operated as a subsidiary, is 

Rens RADIO CORPORATION now designated the Dynamatic Divi- 


sion of Eaton Manufacturing Co. 
1087 FLUSHING AVE., BROOKLYN 37, N. Y. 


MICAMOLD manufactures all types of Paper, Electrolytic and Mica Capacitors, Reynolds Metals Co., 
Radio Frequency Interference Filters, Pulse Networks and Delay Lines. Kentucky, has appointed Turner 


Visit our Booth Number 618 on Circuits Ave. at the IRE Show. Metal Supply Co., 2314 Laura Ave., 





Louisville, 
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Efficient, Compact, Automatic Installations Are 
Easier to Design With ee 
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e 
Feeding of steel slugs to centerless grinder is completely auto- e Syntron Vibratory Feeder delivers continuous, controlled flow of 
matic with Syntron Parts Feeder. e metal parts to heat treating furnace. 
cd 
ELECTRIC - VIBRATORY FEEDERS 
VIBRATORS Low cost, high ton- 
ee ® 
3600 controllable vibrations per te pases of oo 
minute insure a positive free flow © 7 Pale pc on 
of bu'k materials through bins, hop- si die oe 
pers and chutes. No arching or @ oe 
; : dry or damp. 
plugging. Compact—easy to install. e 
& 
PARTS FEEDERS @ SELENIUM 
For automatic, variably controlled ® RECTIFIERS 
feeding of small parts to continuous Metallic—dry cell—no moving parts 
production set-ups. Handle parts of ® —tigh current capacity. In sizes 
= shapes - materials—single es for almost every application requir- 
mete oriented postion. ing a-c to d-c power conversion. 
8 
SHAFT SEALS , INFRA-RED 
RADIANT 
Mechanical, self-adjusting, self-lub- HEATING PANELS 
ricating seals for rotating shafts of Mast ellieeet nulbs ab deal 
pumps carrying either gases or liq- ® oped for industrial baking, heat- 
uids. Positive sealing action on ° ing and drying. They heat by direct 
nearly any type installation. radiation—not by reflection—no blind 
e spots. 








SYV7TRON * EQUIPMENT 


Developed and built for long, trouble-free operation on the 
toughest industrial assignments. Syntron Equipment is ex- 
ceptionally efficient when incorporated into automatic or 


semi-automatic production systems. 


Write For Complete, Illustrated 


Catalogue Data - FREE 
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Additional SYNTRON EQUIPMENT includes Vibrating 
Screens & Grizzlies, Vibratory Elevators, Batch Weigh 
Plants, Hopper Level Switches, Flow Control Valves, a-c 
to d-c Power Conversion Units, Electric Heating Elements 
and Portable Power Tools. 


SYNTRON COMPANY 


490 Lexington Avenue Homer City, Penna. 
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Cy, 


the 


STANDARD 


of Quality, 
Durability and Life 








Years of trouble-free per- 


formance on the most diffi- 
cult of assignments have won 
top recognition for Durakool 
Mercury Tilt Switches. High 
temperatures, fast cycling 
and 24 hour schedules taken 


in stride. 7 sizes, | to 65 


amperes. Send for Bulletin 


525. 


; St tee tae 
+ ik IT Tees, 
5 ae 


WITHSTANDS 





HIGH 


a TEMPERATURES a 


. i ok al 

Sip ; ¥ . 
2 Poin i ee * 
Pl ae ae: rly Maye ’ 


an ee 


See telephone directory for local 
distributor or write 


DURAKOOL, INC., Elkhart, Indiana 


oe 


A 
3 Sg A 


ALL-STEEL MERCURY SWITCHES 





Huntington Park, Calif. as a distribu- 
tor. Turner will stock specially alu- 
minum wire, rod and bar products. 


Whitney Blake Co., New Haven, 
Conn., has formed an electronics divi- 
sion which will develop, manufacture 
and sell electronic connectors and 
assemblies. In charge as manager will 
be E. Clarke Quackenbush. Before 
joining Whitney Blake, Mr. Quacken- 
bush was engineer in charge of the 
Eastern Division, Cannon Electric Co. 


Joseph T. Ryerson & Son, Inc., 
steel service organization, has moved 
from its former location in Milwaukee 
to a larger plant at 500 S. 88th St. 
The new plant has approximately 
170,000 sq ft of floor space, about 
four times the capacity of the old 
plant. 


Bell & Gossett Co., Morton Grove, 
Il]., manufacturers of heating and air 
ccnditioning equipment, has merged 
with Marlow Pumps, Ridgewood, 
New Jersey. A. S. Marlow, Jr., be- 
comes a vice-president and director 
of Bell & Gossett and general man- 
ager of Marlow Pumps, which will 
operate as a division of Bell & Gos- 
sett Co. 


Now located at 273 Branchport 
Ave., Long Branch, N. J., is the 
Signal Engineering & Manufacturing 
Co. Both the plant and _ principal 
offices have been relocated at the new 
and larger quarters. 


Two specialists in machines and 
devices have been promoted in the 
electrical engineering department at 
Armour Research Foundation, Illinois 
Institute of Technology, Chicago. Pro- 
moted to full electrical engineer were 
Harold L. Garbarino, and Robert M. 
Bergslien. Mr. Garbarino, formerly a 
development engineer with General 
Electric, is chiefly interested in elec- 
tromagnetic devices and magnetic 
steel applications. Mr. Bergslien has 
done exte nsive research on 
capacitors and aircraft 
tems. 


paper 
power sys- 


The third major plant expansion in 
four years has been completed by 
John Volkert Metal Stampings, Inc., 
Queens Village, Long Island, New 
York. Volkert, manufacturer of stamp- 
ings and assemblies for the electronics 
industry, now has available a_ total 
plant area of some 30,000 sq ft. 


A Chicago sales office staffed with 
factory-trained engineers has _ been 
established by the Barry Corp., 
Watertown, Mass., manufacturers of 
shock and vibration isolation equip- 
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ke 
CHIP PANS, 
GEAR GUARDS 


fabricated to your 
specifications 


(i 


For custom-fabrication of sheet-steel 
or aluminum—you can rely on In- 
dustrial to follow specifications, make 
deliveries on time, and supply care- 
fully fabricated parts for low-cost 
assembly. 

Without obligation, we will quote on 
your blueprints or supply facts about 
our complete design service 


Fabrication Division 


Industrial 
EQUIPMENT COMPANY 


210 Indiana Street 
Minster, Ohio 


oy 


[Sree 


“CHISEL EDGE’ LOCK WASHERS 
The Washer That Has The Edge 








Placed at strategic points in the chassis, Everlock 
lockwashers help keep Admiral TV sets at their brilliant 
best. Everlock’s exclusive alternating chisel edges actually 
bite into both work and screw—provide fastenings 

that are permanently secure. 


Remaining tight for the life of the product, Everlock 
lockwashers, locknuts and lock terminals help to 
safeguard many of America’s foremost products. 


If permanent, vibration-proof fastenings are part of your 
production picture, remember—with Everlock, 
you can fasten it and forget it. In sizes and materials 
to meet any specifications. 


@ Write for information or contact your nearby Everlock respresentative. 


"1 OcCK’” 


helps put the 


A full line of Everlock 
lockwashers and locknuts. 
Write for free catalog. 


“EVERLOCK” IS THE REGISTERED TRADEMARK OF THOMPSON-BREMER & COMPANY 





Kenneth D. Delanoy J. M. Murphy W. L. Barth, Jr. Thom Lundeen Richard C. Dudek 
Dayton 3, Ohio Manchester, Connecticut Chicago 34, Illinois Moline, Illinois Beverly Hills, California 
Oscar P. Martin Russell T. Brosius Cc. W. McNeil Forrest Moschner P. L. Robertson 
Lakewood 7, Ohio Philadelphia 3, Pa. Houston, Texas St. Louis, Missouri Milton, Ontario, Canada 
J. Ramsey Reese, Inc. Sam T. Keller Leonard F. Berg A. J. Murphy Sam T. Gleaves 

New York 7, New York Detroit 1, Michigan St. Paul 14, Minnesota DeWitt, New York Louisville 5, Kentucky 
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J. J. Mcintosh 
Atlanta 6, Georgia 


Donald G. Teeling 
Indianapolis 44, Ind. 


Oregon Indus. Factors 
Portland 1, Oregon 
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SHEET METAL FABRICATING 
STEEL PLATE WORK 
WELDMENTS —LARGE STAMPINGS 


Complete Fabricating and Assembling 
Facilities for any type, size and 
quantity of sheet and plate products 
and weldments thru ¥e" thickness. 


SPECIAL DEPARTMENT FOR 
SMALL JOBS AND PILOT WORK 


FACILITIES AND EXPERIENCE AVAILABLE 
FOR THE FABRICATION OF STAINLESS, 
MONEL, ALUMINUM AND OTHER ALLOYS. 


e POWER PRESS BRAKES—to 16’-10” long, 400 tons. 
e PRESSES—to 48” x 84’, 250 tons. 


e ALL TYPES WELDING EQUIPMENT—Spot, Seam, 
Heliarc, Automatic and Manual Arc. 


e SEAM WELDERS—to 200 K.V.A. 
e ASSEMBLY FLOOR CRANE CAPACITY—to 25 tons. 
e LARGE STOCK — Sheet, Plate and Structurals 


e FACILITIES AND MATERIALS AVAILABLE FOR 
PROMPT SERVICE 


Your Inspection Invited 


TYPICAL OPERATIONS TYPICAL PRODUCTS 
@ SHEARING e@ BREECHINGS AND CASINGS 
e CONTOUR CUTTING e@ PANELS e MACHINE BASES 


© OVENS © CABINETS & BOXES 
e FINISHING e AIR DUCTS © CONCRETE FORMS 
e STAMPING e DRILLING ¢ TRANSPORTATION EQUIPMENT 


e BRAKING @ FORMING PARTS 
© WELDING e GRINDING © TANKS © STACKS © PEDESTALS 
° RIVETING © APPLIANCE PARTS « STEEL RINGS 


e ELECTRICAL ENCLOSURES 

e PANEL BOARDS 

@ FACTORY TRUCKS e¢ STAMPINGS 
e HOPPERS e BINS e RACKS 


e WAREHOUSE & 
SHIPPING FACILITIES 


Ask for brochure of plant and products. 
WRITE OR PHONE FOR COMPLETE INFORMATION 


THE KIRK & BLUM MANUFACTURING CO. 


3122 FORRER ST. (OAKLEY) CINCINNATI 9, OHIO 
PHONE ELMHURST 1400 








ment. Sheldon E. Young has been 
appointed manager of the new office, 
which is located at 7029 West Grand 
Ave., Chicago. 


Newly created Instrument Division 
of Federal Telecommunications Lab- 
oratories, Nutley, N. J., will study the 
commercial possibilities of measuring 
instrument devices and testing equip- 
ment developed by IT&T companies. 
Rudolph Feldt has been appointed 
manager. 


Fenwal Inc., Ashland, Mass., manu- 
facturer of temperature controls and 
fire detection equipment, has opened 
a new Chicago district branch office 
at 549 West Washington St., Chi- 
cago 6. 


Formation of International Testing 
Service, Division of Jackson and 
Church Co., Saginaw, Mich., to pro- 
vide engineering services on testing, 
instrumentation and related fields of 
research and development was re- 
cently announced. Complete _ field 
crews will be available to meet spe- 
cialized problems, on a contract basis, 
anywhere in the world. 


Initiation of training programs de- 
signed to provide a working knowl- 
edge of modular design techniques tor 
electronics has been announced by 
Sanders Associates, Inc., Nashua, 
N. H. 

The first course, Introduction to 
Modular Design Principles, is de- 
signed to acquaint key engineering 
personnel with the field of modular 
electronics. Six lectures cover basic 
principles in reduction of circuits for 
modular electronics, and design and 
manufacture, it includes demonstra- 
tions and laboratory tours. The second 
course, the Advanced Course in Mod- 
ular Design, consists of three weeks 
of lectures, demonstrations, discussion 
groups, and laboratory work. 


Sale of the entire stock of Dalmo 
Victor Co., San Carlos, Calif., to Tex- 
tron Inc. has now been completed. 
Under the terms of the transaction 
Dalmo Victor becomes a_ wholly 
owned subsidiary of Textron but 
maintains intact its present operation 
and management. Dalmo _ Victor 
manufacturers microwave  compo- 
nents and equipment, including. air- 
borne radar antennas. 


Panellit, Inc., manufacturer of in- 
dustrial automatic control and _ infor- 
mation systems, has begun construc- 
tion on their new plant at 7401 
Hamlin, Skokie, Ill., as a first step in 
a major expansion and consolidation 
program. When completed the one- 
story plant will provide 82,000 sq ft 
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In the assembly of your products... 
AVOID BREAKAGE 


by using Louthan-engineered 
ELECTRICAL PORCELAINS 


Louthan offers an engineering service as a means of are made in a wide variety of styles and sizes, and are 
developing designs of insulating porcelains that will OR Sr POST: 
reduce assembly breakage and speed assembly oper- 
ations, as well as providing the electrical and me- 
chanical characteristics required for your products. 
Louthan Electrical Porcelains are made from 
cordierite, steatite, zircon and other ceramic materi- 
als. Modern manufacturing and inspection methods 
are employed to insure dependable uniformity. 
If you will send us drawings and specification 
details of your porcelain or ceramic parts, Louthan 
engineers will be glad to forward complete recom- 


mendations and 


— : cost estimates for Regardless of whether your requirements are for parts 
that are simple or complex, Louthan can engineer and 


al NT | your consideration. manufacture insulators to meet your needs. 
| : 


District Representative —H. B. ZEIGER— 369 Lexington Ave., New York 17, N.Y. 


THE LOUTHAN MANUFACTURING COMPANY 


A Subsidiary of Harbison-Walker Refractories Company 


EAST LIVERPOOL, OHIO 
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Ground-testing electronic equipment 


keeps ‘em safe in the sky 





Ground Power Supplied 


by Hobart electric generators 


Controlled 
by Regohm 
Voltage Regulators 











To insure reliable flight performance, 
electronic equipment—radio, radar and 
navigational devices—is tested on the 
ground with power supplied by 
Regohm- controlled generators. 

Engineers of The Hobart Brothers 
Company, Troy, Ohio, use Regohm 
regulators for their alternating current 
ground units. Because this low-cost, 
compact electro-mechanical controller 
is unequalled in accuracy. And under 
severe operating conditions, whether 
on land, sea or air, Regohm has per- 
formed long and unfailingly. 


7 Reasons why Regohm can simplify 
your control problem 


1. Regohm is small in size—It is compact, 
lightweight, position-free. Small size 
does not limit power-handling capacity. 
2. Regohm is a high-gain power amplifier 
Milliwatt variations in signal energy 
control energy changes ‘millions of 
times greater. 
3. Regohm’s isolated signal and control cir- 
cuits end impedance matching problems— 
Signal coils may have ratings from 0.01 
to 350 amperes. ‘Controlled resistors can 
have values from zero to infinity. 


4. Regohm will correct system instability— 
A reliable, sturdy dashpot aids system 
damping. It’s easily adjusted over a 
wide range to match dynamic Regohm 
characteristics to present system. 


5. Regohm’s effect can be calculated in ad- 
vance—Its response is independent of 
rest of servo system. Acts as integrat- 
ing error-rate proportional controller. 


6.Regohm assures continuous control—In 

“closed loop” systems a high speed 
averaging effect occurs as Regohm’s 
armature oscillates over a small ‘ampli- 
tude. This provides continuous, step- 
less control in systems operating at 
power frequencies and below. 


7. Regohm has —_ life—Its life is meas- 
ured in years. Its plug-in feature sim- 
plifies replacement and maintenance, 
there are no parts to renew or lubri- 
cate. Shelf life is virtually unlimited. 
Our engineering and research facil- 
ities can help you apply Regolm to 
your control system or regulation 
problem. Write for Bulletin 505.00, ana- 
lyzing Regohm’s characteristics and 
applications. Address Dept. L., Electric 
Regulator Corp., Norwalk, Conn. 


—— CONTROL COMPONENT IN: Servo systems + battery 
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chargers + airborne controls + portable and station- 
ary generators *« marine radar «+ inverters + locomo- 
tive braking systems « mobile telephones + guided 
missiles + signal and alarm systems «+ telephone 
central station equipment + magnetic clutches « rail- 
road communication systems * magnet amplifiers. 


ELECTRICAL 


of floor space to house the engineer- 
ing, manufacturing and administrative 
activities now being handled in 7 
locations. Included in the move will 
by the two Panellit subsidiary com- 
panies, Panalarm Products, Inc., and 
Panascan, Inc. 


Irvington Varnish & Insulator, 
Division of Minnesota Mining & 
Manufacturing Co., Irvington, N. J., 
has changed the name af one of their 
divisions from “Fibron” “Plastics.” 
The new name will more Pe 
describe the activities of this division, 
which has greatly expanded its activi- 
ties. 


Establishment of warehouse facili- 
ties for Warner electric — brakes, 
clutches, clutch-brakes and _ electric 
motion controls, for northern Ohio, 
has been announced by Wood-Comp- 
ton Co., 25010 Lakeland Blvd., Cleve- 
land 23, Ohio. Wood-Compton has 
represented the Industrial Division, 
Warner Electric Brake and Clutch 
Co., for 7 years. 

Servomechanisms, Inc., Garden 
City, N.Y., has formed a Components 
Division, located at 625 Main St., 
Westbury, L. L., N. Y. This move is 
in keeping with the company’s policy 
of decentralization. 
will produce 
instrument 


The new division 
miniature 
motors, 


servo and 
mechanical de- 
velopment apparatus, and other prod- 
ucts. R. F. Redemske, vice president 
of Servomechanisms, Inc., has been 
appointed manager of the division. 


Sale of the manufacturing assets of 
the Eureka Williams Corp., Blooming- 


ton, Ill, to the Henney Motor Co., 
Inc., Freeport, Ill., has now been 
completed. The Bloomington com- 


pany will be operated as the Eureka 
Williams Co., Division of the Henney 
Motor Co., Inc. All current Eureka 
manufacturing activities will continue 
in Bloomington. H. W. Burritt, for- 
merly president of Eureka, will con- 
tinue with the new management on 
a consulting basis. 


Ground has been broken for a new 
237,000 sq-ft plant in Long Beach, 
Calif., to house the Grayson Controls 
Division, Robertshaw-Fulton Controls 
Co. The division is presently located 
Lynwood, Calif. The new plant is 
part of an extensive national expan 
sion program which Robertshaw-Ful- 
toa has underway. It will cost ap- 
proximately $2,500,000. 


Hydra-Power Corp. is now located 
at Pine Court, New Rochelle, New 
York. 

Formation of the J. Webber Manu- 
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CUSTOMERS SAY: WE USE 





NATIONAL 


TRADE -MARK 








“...their wide range applicability simplifies 
specifications ... we can count on fewer brush 
types and sizes to do a better job.” 





“...they offer more stock and catalog items 
than any other brand... faster delivery, fewer 
premium-priced ‘specials’... help us reduce pur- 
chase cost and simplify ordering.” 


IND OUT for yourself why electrical 
engineers, operators, purchasing agents and 
storekeepers agree on these outstanding 
features of “National” brushes for all types 
of main-drive, mill-type, and general-purpose 
motors. Put them to work all through your mill. 
Savings start right away! 


How good is really 
good brush performance 
Use “National” brushes 


BETTER- 


and see! 
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NATIONAL 


- U S = E S BECAUSE... 





‘... their longer life, peak commutating ability 
and low friction cut our maintenance cost... 
keep production rolling longer . . . for less.” 





“...they’re easy to stack, unpack, identify... 


aid good housekeeping and speed storeroom 
check-outs.” 





—~ 


The term “‘ National’’, the Three Pyramids device and the 
Silver Colored Cable Strand are registered trade-marks 
of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 
District Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco 


IN CANADA: Union Carbide Canada Limited, Toronto 
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A Chace Thermostatic Bimetal Element is the 


A Product of 
Wadsworth Electric Mfg. Co. 
Covington, Kentucky 


trigger which sets off the circuit breaking action 
in the Wadsworth Thermal-Magnetic Circuit 
Breaker when an electrical overload occurs. The Wadsworth unit operates 
automatically or manually and features the “E-Z-Red’® indicator which 
shows clearly when the circuit has been opened automatically. 

The line connection to the unit is indicated by (1) in the cutaway view. 
The current passes through contacts (2), switch arm (3), pigtail (4), Chace 
bimetal element (5) and through solderless connector (6) to load terminal. 

An increase of temperature because of short circuit or overload causes 
Chace bimetal element (5) to flex to right, releasing latching ear (7). This 
allows spring-loaded rocker (9) of which (7) is a part, to move counter 
clockwise. Switch arm (3) follows due to tension of the spring, and over 
center action opens contacts (2). The “E-Z-Red”® indicator (8) projects at the 
same time to indicate the breaker has tripped automatically. Magnetic 
element (10) accelerates flexing of bimetal at beginning of operating cycle. 

Leading builders of temperature responsive devices throughout the 
world specify Chace Thermostatic Bimetal in their products. If your product 
controls or indicates temperature changes, you will be interested in our 
new 36-page booklet giving 22 uses of thermostatic bimetal and data on 


element design and selection. Write for it today. 


W. M. CHACE CO. 


aa Vel UTM et AV IlUE 


1608 BEARD AVE., DETROIT 9, MICH. 





290 








facturing Corp., to weave and sell 
industrial and other glass fabrics, has 
been announced by Bloomsburg Mills, 
Inc. Limited production for the com- 
pany has started at Bloomsburg Mills, 
Dallas, Pa. plant. The company’s early 
production will be intended for major 
industrial markets, including plastics 
reinforcements for electrical applica- 
tions, and for other end uses. Execu- 
tive and sales offices have been estab- 
lished in New York at 2 East 54th St. 


The MB Manufacturing Co., Inc., 
New Haven, Conn., producers of 
vibration test and control equipment, 
has formed a special vibration-engi- 
neering service department. Headed 
by A. C. Deichmiller, who has been 
named chief service engineer, the 
new department will service the com- 
pany’s equipment in the field and 
provide application data and aid. 


Ground has been broken for a new 
addition to the Long Island City, N. 
Y., plant of Granco Products, Inc., 
located at 36-17 20th Ave. The new 
building will more than double the 
present quarters of the company, 
which produces electronic equipment. 


Taylor Dynamometer & Machine 
Co., has transferred its general office 
and research-development department 
to a building recently completed at 
6411 River Parkway, Milwaukee, 
Wis. Some manufacturing and assem- 
bly work will also be carried on at the 
new location. The company manu- 
factures a line of static balancing 
machines, dynamometers, and _ high- 
speed small-hole drilling machines. 


Protocorp, Inc., 751 Main St, 
Waltham, Mass., is a new industrial 
research and development firm foun- 
ed by Dr. Edward Bentley, former 
vice president and director of research 
and development, Instrument Devel- 
opment Laboratories. The company 
will specialize in the solution of preb- 
lems in instrumentation, subminiaturi- 
zation and related fields in physics 
and engineering. 


The two million dollar addition to 
the Hampstead, Md., branch plant of 
The Black & Decker Manufacturing 
Co., manufacturers of portable elec- 
tric tools, is now in production. 
Covering 126,000 sq ft, the new addi- 
tion more than doubles the size of 
the original Hampstead plant. The 
main plant of Black & Decker is lo- 
cated in Towsend, Md. 


The Micromax Co., 1964 Utica 
Ave., Brooklyn, N. Y., has changed 
its name to Computer Instruments 
Company. 
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the answer 
to most interval 
timing=-control problems 


MANUAL SET TIMERS « Series RS 


Compact, rugged construction handles high load without auxiliary 
relay. Heavy-duty, snap-action contacts maintain continuous pres- 
sure and wiping action. 18” color-coded leads facilitate wire con- 
nections. 20-amp. rating—completely enclosed—2'%" dia., 3%” 
length — easy-setting knob — elapsed-time indication. Time-cycle 
ranges, 15 min. to 12 hrs., dial calibration, 15 sec. to 15 min. 115-volt 
AC current, 60, 50, or 25 cycles. Complete information in Bulletin #59 


INSTANTANEOUS RESET TIMERS ¢ Series PAB 


For process control in industry. Have automatic reset, time-setting 
adjustment, large numerals. Extremely accurate. Built to stand hard 
usage. Timing range 1/10 sec. to 5 sec. in 1/10-sec. steps (PAB-3S)— 


to 2 min. to 3 hrs.in 2-min. steps (PAB-3H). Complete information in 
Bulletin +58 


AUTOMATIC RESET TIMERS « Series P and M 


Series P have AC input line cord, built-in actuating start button, 
receptacles for plug-in remote-control and load circuits. Time cycle, 
15-sec. to 5-min., dial calibration, %4 sec. to 5 sec. 115 or 220 volt AC, 
50 or 60 cycles. 

Series M is similar to Series P, but start button cannot operate 
from remote position. Receptacle for plug-in load circuit. 60-sec. time 
cycle, calibrated in seconds. Complete information in Bulletin #68 


SIGNALING TIMERS ¢ Series S 


Command eye and ear attention when time interval is completed. Auto- 

matically closes or opens circuit at end of elapsed time, and operates 

buzzers, bells, or lights at remote stations. 5'’x5’’x3", readily attached oe aes aes 
to wall, panel, or switch box. 115 to 230 volts AC, 25, 50, or 60 I S Fes 
cycles. Slow-speed, self-starting motor. Pure silver contacts. Interval a8 fF: ae We 
range, | min. to 3 hrs., dial calibrated, 1 sec. to 5 min. Complete _ t wy ABS. 
information in Bulletin +98 ould 


“ 


3 -*. ; 
: — | S 4 
Manufacturers of these and other timers and controls for Industry: | petal p 


zea, 
AUTOMATIC RE-CYCLING TIMERS * TIME-DELAY TIMERS * RUNNING TIME | ee pe sare: 
METERS ¢ INTERVAL TIMERS, ee a 


a, ae Uitte) INDUSTRIAL TIMER CORPORATION 


the Pulse Beat of Industry % 131 OGDEN STREET, NEWARK 4, N. J. 
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COCCCCEEOCCCOCOCC EEO OCLC ECEEOC® 
‘i There's one for your application 


° *ME RCO] Dp SEALED MERCURY CONTACTS 


FROM 0.9 AMP. TO 25 AMPS. 





TILTING TYPES MAGNET OPERATED TYPES 
| _s Giz: 
\. =z je 
SP-ST. 10A. 115V., 5A.-230V A 
SP-ST. 25A.-115V., 124A.-230V 
Pe 

Saal 
w 

Available normal position “Open” Available normal position “Open’’ 

3 Wire SP-DT. 4A.-115V., 2A.-230V or “Closed” 1A.-115V., 0.5A.-230V., or ““Closed”’ 5A.-115V., 2.5A.-230V. 


or 0.9A. at 24 volts or less. 





ONLY MERCOID OFFERS 
@ VISIBILITY OF CONTACT ELEMENTS 


It can be instantly noted whether circuit i 
on or off. 

@ UNAFFECTED BY DUST, DIRT OR CORROSION 
Not subject to oxidation, open arcing, 
pitting or sticking 

@ LONG LIFE 
Capable of indefinite operation—can provide 
amillion “makes” and “breaks” without dete- 
rioration—no maintenance required 

OUR ENGINEERING DEPARTMENT IS AT YOUR SERVICE 
WRITE FOR BULLETIN NO. 46 


THE MERCOID CORPORATION, 4201 BELMONT AVE., CHICAGO 41, ILL. 
NEW YORK, 205 E. 42nd ST. PHILADELPHIA, 3137 N. BROAD >I. 















Double Circuit, ST, 4A.-115V., 2A.-230V. 


wry} 
@ 


SP-ST. 4A.-115V., 2A.-230V. 


— 


SP-ST. 1A.-1I5V., 4%A.-230V. 









ALL r [) world’s largest distributor of 


ELECTRON TUBES FOR INDUSTRY 


im sTOCK fa IMMEDIATE DELIVERY FROM STOCK 
x 7 ; 

AMPERE ALLIED stocks for quick 

: GE. ee * 
ae shipment the world’s larg- 
ee est distributor inventory 
RAYTHEON r of special-purpose electron 
SYLVANIA tubes. We specialize in 
TAYLOR a ° supplying the needs of 
io : si industrial, broadcast, 
VicTOREEN Pi governmental and other 
wEsTINGHOUSE Pets. users. To save time, effort 
and others Fe and money—phone, wire 


or write to ALLIED for fast 
expert shipment. 


Refer to your 
ALLIED Catalog for 
all electronic sup- 
plies. Write today 4 
for a FREE copy of TPE eee 
the complete 268- 


on 


page 1954 ALLIED rT 
Catalog. 





Everything in 
Electronics from 
One Dependable Source 





ALLIED RADIO 


100 N. Western Ave. , 
.Dept. 47-C-4, Chicago 80, Ill. 
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Design Trends 


(Continued from page 158) 





Speaking at a meeting of the Tech- 
nical Research Committee of the 
Alloy Casting Institute, Mr. Hall an- 
nounced that the alloy, designated as 
the HF grade, containing approxi- 
mately 20 percent chromium and 9 
percent nickel, can effectively substi- 
tute for an alloy containing about 26 
percent chromium and 12 percent 
nickel (HH grade) in the “inter- 
mediate” temperature range of about 
1200 to 1600 F. The research shows 
that the mechanical properties of this 
alloy are comparable to those of high- 
er-nickel heat-resistant alloys. On a 
pound-for-pound basis, this should 
mean a saving of about 25 percent 
in the amount of nickel contained per 
casting. 


For Higher Temperatures 


Trends toward higher operating 
temperatures in some industries, not 
ably power plants, are pushing the 
low alloy materials now used for fur- 
nace construction to their limits of 
usefulness. The availability of the 
cast HF alloy usable at temperatures 
above these limits will permit engi- 
neers to take advantage of the eff- 
ciency of higher-temperature opera- 
tion. 

Investigating a broad series of ex- 
perimental alloys, the Battelle group 
found that the most useful range is 
as follows: 19 to 23 percent chromi- 
um, 9 to 12 percent nickel, and 0.25 
to 0.40 percent carbon. This composi- 
tion has been designated as the HF 
alloy type. In general, the mechanical 
properties of the austenitic HF com- 
positions in the 1200 to 1600 F 
range are comparable to those of the 
higher-nickel alloys. At 1400 F, the 
100-hour rupture stress of a typical 
HF composition is about 14,000 psi. 
This is the same as the representative 
value for the higher-nickel HH grade. 

After service at high temperatures, 
the residual room temperature me- 
chanical properties of an alloy are 
important. For example, some mate- 
rials become quite embrittled and thus 
difficult to handle in maintenance or 
repair operations. The HF grade, as- 
cast, has satisfactory ductility as 
shown by an average elongation value 
of about 30 percent. After 24 hours’ 
exposure at 1400 F, the elongation 
is approximately 17 percent—still ade- 
quately ductile and superior in duc- 
tility to the HH grade for intermediate 
temperature service. ood 
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a 


BURNDY FIRSTS 


A—Manual installation tools for 
all compression terminals 
Bull. 53Y1 


B-—Crablok multiple disconnect 
terminal strip. Bull. CB50. 





C — Molded nylon cable hangers 
Bull. HP 


FOR MAXIMUM 
CIRCUIT SAFETY 


disconnect panels. Bull. 53F1 


E —Complete line of compression 


terminals thru 4/0. Bull. 51Y4 
YESTERDAY — Many of the most important technical 


improvements in aircraft electrical harness systems were 
originated by Burndy engineers working closely with the 
aircraft industry. 


F —Flag type compression 
terminals. Bull. 51Y4 


G— Insulated compression 


| 
| 
| 
| 
| 
| D — Pressurized individual 
| 
| 
| 
| 
| terminals thru 2/0. Bull. 53Y4 


ea IClcrem-Lnil vi 
ROAST Mm CALS UNE 


TODAY -Burndy terminals, current limiters and disconnect Bull. 53Y4 
\ 


panels are specified for use in nearly every modern air- 


craft, military and commercial. Bull. 51F2 


} 
| 1—Limiters for circuit protection 
| Write for specific bulletin 


TOMORROW —Products now under development at Burndy 
will help make future planes still faster, lighter, safer. 


NORWALK, CONNECT. = ractorirs: New York, California, Toronto TORONTO, CANADA 
EXPORT: Philips Export Corporation 53-25 


AIRCRAFT 
PRODUCTS 
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SUB-ARCTIC 
INDUSTRIAL 
CABINETS 


‘ 
control cold for... ] 
METAL ‘| 
TREATING RESEARCH & PRODUCTION TESTING 
Quick-Aging Products Characteristics 
Stabilization Metals Tensile Strengths 
Stress Equalization Rubber Magnetic 
Shrink-Fitting Piastics to Conduction 
Hardening Electronic determine *} Brittleness 
Super-Hardening Equipment Contraction 
Tool Steel Instruments Viscosity 
Lubricants Corrosion 
Cameras Longevity 
PLUS STORAGE & PRESERVATION 
of Chemicals, Biologicals, and Serums 
Tenney Sub-Arctic Industrial Cabinets are adaptable to all these 
important applications—wherever low temperature refrigeration with 
constant control, rapid pull-down, reliability of operation, and minimum 
maintenance are essential to operations. There are 28 models available 
in standard and special units in 1, 4, 6, 9, and 12-cu. ft. capacities, either 
air- or water-cooled. And for low temperature points, there is a range of 
six ratings: —40, —80, —100, —120, —150, and —170° F. 
For features, specifications, and optional equipment, ii 
write for Sub-Arctic Bulletin. i; 





ENGINEERING, INC. 
Dept. AA1090 Springfield Rd., Union, N. J. 
Plants: Union, N. J.; Newark, N. J.; Baltimore, Md. 
Los Angeles Representative: George Thorson & Co. 
Engineers and Manufacturers of Automatic Environmental Test Equipment 
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Tungsten in Resistance 
Thermometers 


FIRST SUCCESSFUL USE of tungsten in 
a commercial precision resistance 
thermometer was reported during a 
session of the Winter General Meet- 
ing of the American Institute of Elec- 
trical Engineers in January. F. R. 
Sias, J. R. Macintyre and A. Hansen, 
Jr. engineers at the General Electric 
Lynn, Mass., plant, reported that this 
tungsten resistance thermometer is as 
good as, or better, than one made of 
platinum. 

Tungsten offers several advantages 
as the sensing element of a resistance 
thermometer, including its high melt- 
ing point of 3380 C and large change 
in resistance with temperature. It is 
also readily available in the form of 
high purity ductile wire. 

One of the problems faced was to 
develop a welding method which 
would produce low resistance, high 
stability connections between the 
tungsten and nickel lead wires. 

The inherent temperature limita- 
tions of the commonly used metals 
such as copper, platinum, and nickel 
are well known. The best of these 
materials, platinum, has an upper 
range of approximately 600 C. How- 
ever, experiments conducted with 
tungsten are reported to show excel- 
lent stability at temperatures up to 
1000 C, substantially increasing the 
upper temperature limit for resistance 
thermometers. ood 


Design Ideas From Abroad 


One-Piece Molded PVC 


Refrigerator Interior 


ILLUSTRATION shows a one-piece rigid 
polyvinyl chloride refrigerator interior 
molded by Ashdowns Limited, Eccle- 
ston Works, St. Helens, Lancs., Eng- 
land. Color is a glossy white. 
Customer requirements were that 
the custom molder should provide 
for test evaluation an interior molded 
in one piece and including shelf- 
support ribs, water-return rib and 
breaker frame. It 


was decided that 
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BRISTOL'S MULTIPLE-SPLINE SOCKET SET SCREWS 


ING POWER 





give far greater HOL 





B 


The splining principle is recognized 
by design engineers as the most 
effective means of transmitting ro- 
tary power. That’s why it’s used in 
propeller hubs, drive shafts and 
automobile axles. In Bristol's Mul- 
tiple-Spline Socket Set Screws, this 
design results in strength and hold- 
ing power unequalled by any other 
screw. 

Here are some of the features of 
Bristol's Multiple-Spline set screws 
that make them the choice of de- 
sign, production and maintenance 
men everywhere... 


e greater holding power, permit- 
ting use of fewer, smaller screws 


e easier, faster, and tighter setting 


e ability to withstand severe shock 
and vibration 


eno rounding-out, splitting or 
breaking under internal wrench- 
ing 

e tamper-proof 


There’s no delivery problem with 
Bristol's Multiple-Spline Socket Set 
Screws, either. In sizes ranging 
from No. 2 wire size to % inch, all 
of Bristol's screws are precision- 
made to conform to Class 8 fit. 

Write today for your free copy 
of Bristol’s 40-page catalog on 
socket screws. 





A.3.6 








THE BRISTOL COMPANY, Socket Screw Division, Waterbury 20, Conn. 
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| this could most economically be made 
| by forming from a thermoplastic sheet 


and eventually rigid poyviny] chloride 
THIS MOTOR was selected, mainly because it was 
the most suitable sheet size available 
lAY re WAYS at the time. 
7 


A low-cost die was manufactured 


SA FE of hardwood and phenolic laminate. 


This produced an interior of inside 


RK A dimensions 15 in. high x 15 in. wide 
x 12 in. deep with a %-in. breaker 
ASSURED frame all round. The thickness of 


_ material selected was 0.125 in. and 
LONGER the finished interior measured approx- 
imately 0.050 in. at its thinnest point 

LIFE in the bottom corners. This refriger- 
ator interior has at present been pro- 

duced only for field trial purposes, 
but from the trial run made it is 
2 S - apparent that these interiors can be 

BECAUSE OF saa pe THERMAL CONTROLS formed at a quick cycle with a low 
diieaaet a Naa rate of loss. The molders feel there 
- is no reason why larger sizes should 





This sub-fractional horsepower motor stator has been built with a safety not be made in the same manne 
factor far beyond that of insulation only. Inserted between the stator depending entirely on the sheet sizes 
windings is a Mighty Mite Thermal Control that automatically limits operation available. 

under excessive temperature rise. Satisfactory sample interiors have 
This means that under adverse conditions, the windings will not become also been molded from styrene sheets 
overheated, insulation will not char, motor will not burn out. Mighty Mite (Styron 475), and also in various 
Thermal Controls provide abundant assurance of safety and long-life per- types of vinyl copolymer sheets. 


formance, adding value to any product of which they are a component. hil 


Reader Inquiry Facility 


UC <2 LAI 11 [4 
NECESSARY 


A regular feature in each issue, 
the Reader Inquiry Facility in- 
cludes postpaid return cards for: 


1. Additional information from 
the manufacturer on any prod- 
uct or service described in New 

Mighty Mite Thermal Controls provide Components and Materials de- 

maximum simplicity of installation. partment in the current issue. 





.- Small, compact. , 
Can fit into your present design. - Copies of manufacturers pub- 
lications reviewed in Literature 


. Pre-set calibration eliminates adjust- for the Asking in each issue 


ment time in assembly, 


3. Single copies of reprints of 
selected feature articles cur- 
rently listed in Feature Article 
Reprints section. 


pendable performance. 
. Simple, sturdy design. 


. Available in a variety of terminal 
connections. 


1 

2 

3 

4, Pre-set calibration assures uniform, de- 
ACTUAL SIZE 5 
6 


. Further data from the source 
on any product described in 
Advertisements in the issue. 


Each item reviewed in the issue 
is assigned a key number which 
is repeated with the title of the 
item in the Reader Inquiry Fa- 
cility on the page where the re- 
turn card appears. Circle the 

i -fracti i : , : . numbers on the return card for 
cg a i pene eee ar “hea Eee. ‘Spaty enhey tine the items selected, fill in the card 
completely and mail. Reader in- 
formation must be legible and 
complete, and cards must be 
mailed within 60 days after pub- 
lication to secure this free service. 





Le 
at on 


ee hs ee 
a eee TL eS 
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Announcing another outstanding 


DESIGN ACHIEVEMENT by 


CHECK THESE FEATURES— 
SINGLE-CRYSTAL GERMANIUM—the finest 
for reliable performance 


MOISTURE-PROOF—vacuum-sealed, all-cer- 


amic construction to provide stable 
characteristics 


EVERY DIODE TESTED for all characteristics, 
including oscilloscope tests for hystere- 
sis and non-linearity 


COMPLETELY INSULATED CASE 
POLARITY clearly identified 

HEAT SINKS protect during soldering 
SMALL SIZE (—14” diameter, 14” long) 
FLEXIBLE LEADS for easy mounting 


NO FILAMENT—no heater power drain or 
hum 


LOW SHUNT CAPACITY (average 1 mntf.) 
SELF-HEALING for temporary overloads 
NO CONTACT POTENTIAL 


WITHSTANDS adverse temperature and hu- 
midity cycling 





pERS™ 
<* 1, 


“4 
ONE b& 


v:¥) 


@:) Federal Telephone and Radio Company 


SELENIUM-INTELIN DEPARTMENT 


In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y. 


cderal 


SCS DIODES 


‘““SINGLE-CRYSTAL-STABILIZED”’ 





““SINGLE-CRYSTAL- STABILIZED” 


...precision-made and vacuum-sealed to provide a new 
high in performance for germanium diode applications! 


Product designers! Now it’s Federal’s new single-crystal-stabilized 
diodes .. . bringing to you high-quality single-crystal germanium 
for the utmost in reliable performance, combined with a construc- 
tion to provide stable operation over long hours of use. 

Federal “S-C-S” Diodes are vacuum-sealed . . . solidly encased in 
a non-porous ceramic that firmly bonds both ends to case and leads, 
resulting in moisture-proof construction. 

Federal “S-C-S” Diodes withstand repeated temperature and hu- 
midity cycling—without adverse effect on their electrical character- 
istics. Their small size, fully insulated case and flexible leads permit 
fast, easy mounting in all types of equipment. 

Get all the facts about Federal “S-C-S” Diodes . . . a notable con- 
tribution to diode progress . . . insuring tens of thousands of hours 
of dependable performance! 


100 KINGSLAND ROAD, CLIFTON, N. J. 
to Dept. R-116. 


For details on Federal 
““"§$-C-S” Diodes, write 
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Don’t be afraid 


ed il: ee 


Package Design 


BRADLEY 


has a rigid plastic box for 
your product 























Series 300 - 
By" x 44" x 1°" 
(assorted compartments) 


No. 35 
44" x ly” x °° 





No. 704H 
2 7/8"' x 2'' x %*° 
4 compartments. 


2%'' diam. x 5/8" deep 


Industrial manufacturers, especially of 
components, are utilizing our boxes for 
packaging. We have over 500 rigid 
polystyrene boxes available FROM 
STOCK MOLDS, or we will design a box 
to meet your specific requirements. 


Send for illustrated catalog, showing 
box dimensions . . . you’re cordially in- 
vited to visit our new factory and 
showrooms when in Chicago. 


World’s Largest Assortment 
of Rigid Plastic Boxes 


vue) aa 


INDUSTRIES 
1658 North Damen Ave. 
Chicago 47, Ill 
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Abstract and Comment 





Factors Affecting 
Electronic Reliability 


ELEVEN BASIC FACTORS that affect the 
reliability of military electronic equip- 
ment were listed as follows by L. D. 
Whitelock, Bureau of Ships, in his 
paper, “Methods Used to Improve 
Reliability in Military Equipment,” 
before the Eastern Joint Computer 
Conference, Washington, D. C., De- 
cember 8: 


1. Specifications. Required to (a) 
translate military characteristics 
into technical performance _re- 
quirements; and (b) standardize 
components. 


2. Procurement. Covers both prime 
and subcontract procurement. 
This can have a great influence 
on quality. 

9 


3. System Design and Manufacture. 
System planning and design can 
have a profound effect on sim- 
plicity of the manufactured equip- 
ment. 

4. Testing. Determines the ability 

of the equipment to meet the re- 

quired performance. 

Inspection. Verifies test results 

and tends to maintain quality of 

the product. 

6. Packaging. Important for protec- 

tion of equipment between time 

of shipment and time of use. Im- 

provement in packing methods 

has made this a minor factor in 
the equipment reliability prob- 
lem. However, defective packing 


Ul 


can result in serious damage to 

equipment. 

’. Transportation. A problem of time 
and transportation space. A_re- 
liability problem only if replace- 
ment equipment and maintenance 
parts are not available when 
needed. (Very important in over- 
seas shipments.) 

8. Supply. The ability to furnish 
equipment and maintenance parts 
when and where needed is im- 
portant to reliable operation. 

9. Installation. Proper installation by 
adequately — trained 
proves reliability. 

10. Operation. Adequate training re- 
duces the misuse of equipment. 

11. Maintenance. Good maintenance 
is essential to reliability. 

The four major causes of equip- 
ment failure (vacuum tubes excluded), 
as shown by military and other in- 
vestigation, were given as follows: 


crews im- 


1. Engineering (40 per cent): Errors, 
omissions, negligence, and bad 
judgment of design engineers. 
Components (30 per cent): Com- 
ponents used in accordance with 
manufacturers specifications which 
were not abused, but which failed 
because of inherent defects. 

3. Installation, Operation and Mainte- 
nance (20 per cent): Equipments 
handled in a manner NOT in ac- 
cord with prescribed procedures, 
without adequate procedures, or 
with incorrect procedures. 

4. Manufacturing (10 per cent): 
Equipment that is not built, tested 
or inspected in accordance with 
proper specifications or in which 
poor workmanship exists. 


to 


Weakest Points Summarized 


Specific programs aimed toward im- 
proving and strengthening the weak- 
est points in reliability were summar- 
ized by Mr. Whitelock as these: 


1. Production of Rugged, Dependable 


Vacuum Tubes. These tubes will be 

more adaptable to automatic ma- 

chine methods of tube assembly, 
to the use of new materials and to 

closer tolerances for all critical di- 

mensions. Definite progress is being 

made along lines which will per- 
mit the quality of the tubes to 
approach the uniformity of ma- 
chine tolerances. With present as- 
sembly-line techniques, the skill of 
the workers is the limiting factor. 

The Reliable Component Program. 

Importence objectives in this pro- 

gram are: (a) improved component 

specifications; (b) better inspection 
procedures; (c) specific approval of 
equipment component lists; and 

(d) the establishment of derating 

factors to be used by equipment 

designers for conservative design 
under certain conditions. Govern- 
ment laboratory tests are used as 

a basis for approval or disapproval 

of components on equipment lists. 

3. Reliable Subassemblies Program. 
Objective is development of pack- 
aged and standardized subassem- 
blies for prospective use in rela- 
tively high-production items such 
as Communication receivers. 

1. Project Simplification. Specific 
steps have been taken to encourage 
laboratories and manufacturers to 
simplify circuits, equipment and 
systems. Early examples under this 
program indicate that reductions 
of over 30 per cent in tubes and 


bo 
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Resists 


almost 


EVERYTHING | 


KEL-F* Parts 
Compression-Transfer- 


remperature wf. Moulded by K-K 
0° F. to zi 
on es Of Special Interest to 
sture, 
e yure, . Es 
| impact siren the Chemical, Electrical 





and Food Processing 
Industries 


Check the partial list of KEL-F properties. 

Determine for yourself where and how these characteristics 

can improve your product or procedures. If the application 

is highly specialized, then the Kurz-Kasch method of com- 
pression-transfer moulding might be your logical answer. 


As examples of the benefits you can expect, the chemical 
pump parts and integrally-moulded valve liners pictured above 
will, through their chemical inertness alone, give infinitely more 
satisfactory service and freedom from expensive maintenance 
and replacement. Also, note a large electrical insulator moulded 
around a complex insert. 


These are the kinds of fluorocarbon applications we specialize 
in—those parts that can best be compression-transfer moulded. 
Send us your inquiries on KEL-F—on Teflon—on moulded 
glass-filled polyesters—or any thermo-setting materials. We're 
equipped and ready for compression, transfer and plunger mould- 
ing exclusively—and anxious to work into your plans for the 
earliest feasible moment. Just write or call. 


KURZ-KASCH 


Specialists in Thouns-Setting Plastics for 37 years 


Kurz-Kasch, Inc. * 1419 S. Broadway * Dayton 1, Ohio 


BRANCH SALES OFFICES: New York, Lexington 2-6677 © Rochester, 
Hillside 4352 ® Chicago, Merrimac 7-1830 © Detroit, Trinity 3-7050 
® Philadelphia, Hilltop 6-6472 © Dallas, Logan 5234 © Los Angeles, 
Richmond 7-5381 © St. Lovis, Delmar 9577 © Toronto, Riverdale 3511 
EXPORT OFFICE: 89 Broad St., New York City, Bowling Green 9-7751 
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Production More 


by changing to a 


KELLER RIVETER 


An electronic tube manu- 
facturer boosted production from 
62 to 155 pieces an hour by in- 
stalling a Keller Compression 
Riveter in place of a kick press for 
staking the pins in vacuum tube 
bases. This 150% increase, 
achieved at relatively small cost, 
is typical of the results obtained 
by proper application of Keller 
Pneumatic Tools. 

For riveting, staking, crimping, 
pressing, and marking operations, 
and for forcing fragile parts into 
a pressure fit, Keller Compression 
Riveters have the tremendous ad- 
vantages characteristic of air pow- 
er. They give a squeeze—not a 
slap—and exert maximum power 
only at the end of the stroke. This 
reduces shock and spoilage from 
cracked and broken parts. 








Than Doubled 


in Bu 


—, 


KELLER Compression Riveters 





Air pressure gives a squeeze—not a 
slap 


Can be operated by foot valve or hand 
throttle 


Automatic cycle, stops at end of each 
cycle 


Portable, bench, or pedestal mounting 


Ideal for pressing, dimpling, staking, 
forcing, or riveting operations 


Cond. PC sercriprive literature 


and detailed information 


KELLER TOOL COMPANY 


GRAND HAVEN, MICHIGAN 


' 


in components are often achieved. 


5. Improvement in the General Speci- 


fications for Electronic Equipment. 
The recent issue of MIL-E- 
16400(SHIPS) dated May 1, 1953, 
includes definite goals for simplic- 
ity and reliability as follows: “The 
basic design objectives are that 
the equipment will meet the needs 
of Naval service and that the final 
product will reflect the utmost in 
simplicity, have maximum relia- 
bility consistent with the state of 
the art and be easy to install and 
maintain.” The new specification 
includes many engineering guid- 
ance items resulting from the re- 
liability studies. 


In specific relation to computer de- 
sign, Mr. Whitelock pointed out that 
reliability problems solved in the de- 
velopment of early large-scale high- 
speed, digital computing equipments, 
have contributed substantially to im- 
proved engineering techniques. Many 
of the engineering guidance items 
from General Specification MIL-E- 
16400(SHIPS) are very applicable to 
computers and some are an outgrowth 
of computer work. Based on experi- 
ence, he suggested attention to the 
following in computer design: 


1. The use of JAN or MIL or equiv- 
alent tubes, resistors, condensers, 
and other components, with the 
use of proper derating 
where listed in MIL specs. 

Conservative mechanical and elec- 

trical design. 

3. Good workmanship. 

1. Air conditioning, including both 
heating and cooling in some cases, 
particularly where transistors are 
involved. 

5. Marginal testing. 

6. Built-in test center. 

7. Unit construction. 

8. Simplified and standardized cir- 


factors 


Lo 


cuits. 

9. Spare chassis and special test fix- 
tures. 

10. Maintenance accessibility. 


11. Adequate test and inspection. 


12. Trained installation crews where 
the size of the equipment war- 
rants. 

13. Adequate maintenance training. 

14. Adequate supply of maintenance 


parts and material. 
15. Adequate operational] training. 


Cites Advantages of 
Automation Conveyors 


Conveyors are now being developed 
to perform complex operations, 
with emphasis on automation in or- 
der to reduce costs, imcrease pro- 
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On panels, doors or covers, Camloc Fasteners provide security against 
opening due to vibration. Originally developed for use in aircraft, 
Camloc Fasteners have since been adopted by other industries because 
the basic design offers many advantages. Camloc opens or closes with 
a quarter turn of the stud, yet the combination of cam, spring and 
detent provides a uniform locking torque that grips firmly, positively 
and durably. Camloc Fasteners are easily installed because the cross 
pin is an integral part of the stud and the stud is quickly inserted with 
pliers. After installation, when the panel is removed or opened, the stud 
remains attached to the outer panel so that no part can possibly be lost. 
Our engineers can help you make the most effective use of Camloc 
Fasteners, by suggesting the most efficient assembly methods and by 
determining the minimum number of fasteners required to perform a 
given job. Your inquiry will receive our prompt attention. 


Write for our illustrated brochure containing descriptive information 
on the basic Camloc fastener line. Address your request to 53 Spring 
Valley Road, Paramus, N. J. 


VIBRATION-P ROOF POSITIVE LOCKING 


In years of constant Spring loading plus 
use in aircraft— cam action, with a 
where vibration is cross pin that can't 
always a bugaboo— come out, guarantee 
CAMLOC Fasteners CAMLOC Fasteners 








« have proven themselves against accidental 
again and again opening 
OPEN & CLOSE QUICKLY SAVE MONEY 3 WAYS S 
A quarter-turn TES 






opens or closes they're made to take 
the CAMLOC Fastener. frequent use... fewer 
important where quick = do the job. 
access is vital. BA 


LOC FASTENER 


CORPORATION 


MAIN OFFICE AND FACTORY saeti wii Gil ae is ee 


PARAMUS, N. J. LOS ANGELES 36, CALIF. 


‘ CAMLOC Fasteners 
with a screw KES ~~ cost less to install. 
driver—orof %& ®) eliminate costly 
the wing head— replacement because 

y 





duction and improve quality. Speak- 
ing before the Fall Meeting of the 
American Society of Mechanical En- 
gineers, Otto Svoboda of E. W. Busch- 
man Co. Inc., Cincinnati, described 
automation as a mechanical cycle of 
movements that duplicate each other 
and insure steady peak production, 
and reduce scrap, rejects, rework and 
touch-up. Automation will produce 
uniform quality. It results in safety 
advantages, reduces inventory — in 
process, relieves congestion of aisles 
and floor space. It reduces damage 
to product between operations, re- 
duces fatigue of operators. 


All Can Benefit 


Small plants, as well as large plants, 
can benefit by automation. A variety 
of items, through the same process 
in job shop lots, lend themselves to 
automation benefits. Mr. Svoboda 
added the following cautions: 

Select the conveyor which adapts 
itself to the manipulation movements 
required, and don't try to make one 
type conveyor do all operations. 

Design for sturdy construction to 
eliminate vibration, excessive wear for 
better alignment, and positioning. 

Do not crowd into too small a 
space, or try to make movement too 
abrupt. 

Limit switches, escapements, etc., 
should be protected from shock and, 
when possible, allow for over-travel. 

Have movements ample to elimi- 
nate micrometer adjustments which 
will result in lower first cost of equip- 
ment, and give longer life. 

Select most suitable type power 
or energy to perform manipulation 
necessary, and select simple controls 
to reduce cost and maintenance. 

If first appropriations are not 
enough, go to management for ad- 
ditional funds to permit ample design 
for successful operation. 

Approach automation with an open 
mind. Rearrange sequence of opera- 
tions, if necessary. Provide new fix- 
tures or change old fixtures to simpli- 
fy manipulation or positioning of 
parts. 

“One of the most important re- 
quirements for automation is to 
design the simplest combination of 
mechanisms and controls possible,” 
Mr. Svoboda said. “If a simple elec- 
tric controller or limit switch will do 
it, don’t insist on electronics. If the 
movement can be accomplished by a 
simple lever arm mechanism, don’t 
use hydraulic, air, or electric energy. 
Remember, each additional moving 
part, in any equipment, adds cost, 
maintenance, and service. 

“In some applications of automa- 
tion, electronic equipment may be 
the only type that will produce the 
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Coos discussing the importance of selecting 


the proper permanent magnet to use in your product 


Sintered Alnico Il 


ors Vil ite 


Ott tii) 


How the Right* Permanent Magnet Material 
Can Benefit Your Product 


Of the many permanent magnet materials 
available—a few of which are shown above— 
only one will permit your product to function 
best at the lowest possible cost. 


Which one is it? To help you answer that 
question properly is part of our job. As spe- 
cialists in permanent magnets, we have helped 
to provide manufacturers with the answers for 
over 35,000 applications. The case of the tele- 
phone equipment manufacturer is typical. Per- 
haps we can assist you, too. 


There is no charge...or obligation... for 
this service. Just write us, today, giving the 
details of your particular design problem. Or, 
ask for our Engineering Design Manual 
No. 4-B3. We'll be glad to provide both. 

A Typical Case 


...is that of a prominent telephone equipment manufac- 
turer who changed from a chrome steel magnet to the use 
of Alnico Ill in his polarized relay. The results: 
@ 70% Savings @ Flux increase of 27% 

in initial cost —improved performance 
@ Simplified design @ Saving in space 
@ Reduced weight @ Less maintenance 


% The one which will permit your product to function best at the lowest possible cost. 


THE INDIANA STEEL PRODUCTS COMPANY ® Valparaiso, Indiana 


Worlds Largest Manufaclurer of Permanent Magni 
INDIANA PERMANENT MAGNETS 
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TREMENDOUS 
COST 
we A ce 
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Wr. Desiquer: 

¢ e 
This NEW instrument plug is 
MOLDED RIGHT ONTO THE WIRE 
. . » The experimental and 
production molds were manufac- 
tured at a Total cost of $350.00. 
The creator of this NEW plug was 
ready to give up his experimental 
idea before he heard of our 
NEW: method . . . because the 
lowest price he was able to get 
was_a prohibitive — $3500.00! 


You must have ideas for tailoring 
to your products thermoplastic 
plugs or components which could 
be molded-on to wire. 

Send us drawings, specifications 
or samples of what you are now 
using and let us tell you what 
this revolutionary NEW PROCESS 
can do for you. 





Other Molded-on jobs 
done at low cost! 


MILLER ELECTRIC CO. 


120 Main St., Pawtucket, R. I. 
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action or results desired, and it should 
be used. Do not mount electronic 
equipment where it may be subjected 
to excessive vibration, or to severe 
atmospheric conditions, because plants 
do not have men in the electrical 
maintenance departments completely 
versed in servicing electronic equip- 
ment, 

Mr. said that much of 
the progress in automation will come 
from conveyor engineers who find 
new ways of automatically moving 
materials and them for 


Svoboda 


positioning 
processing. 


Economics of Automation 
Suggests Caution 


THE COMPLETELY AUTOMATIC FAC- 
rory, manned only by a few techni- 
cians and a technical maintenance 
crew, is entirely feasible from the 
engineering viewpoint but probably 
not economically practical at the pres- 
ent time, according to R. C. Sollen- 
berger, executive vice present, Con- 
veyor Equipment Manufacturers As- 
sociation, in an address before the 
Society for Advancement of Manage- 
ment in New York last fall. 

“Automatic devices multiply at an 
accelerating rate and will continue to 
do so but the completely automatic 
factory is a long way off for most 
products, largely because of the in- 
flexibility of a plant which in effect 
would be a single gigantic produc- 
tion machine.” 

Two conditions that exist 
before the economics of automation 
show profit, according to Mr. Sollen- 
berger, are: 


must 


(1) a stabilized product, 
and (2) a continuing market, with 
but minor fluctuations in demand. 

“Contrary to widespread belief,”Mr. 
Sollenberger said, “astronomical quan- 
tities of production in many fields are 
not necessary to make automatic op- 
erations profitable. The elements of 
automation are often highly technical 
and complex, but they can be built 
in small units which will not require 
too much capital. It is possible that 
automation may bring about consider- 
able decentralization of industry with 
groups of and technicians 
working under what will be almost 
laboratory conditions.” 


engineers 


Mr. Sollenberger said that science 
and invention are upgrading industrial 
jobs by increasing the demand _ for 
skill and special training and reduc- 
ing the need for brawn. “Muscle 
power applied to manual lifting and 
carrving jobs $10 per horse- 
power hour,” he said. “Electric mo- 
tors running conveyors do the same 
amount of work for 4 c. or less.” 


costs 


OC ml) 
ae 


MARK-TIME 
I) 


Time CG) 





SPECIFICATIONS 


UL approved for 20 ampere, 125 
volt, 1 HP of 10 ampere, 250 volt 
operation, AC only. Timings 
available from 60 seconds to 
5 hours. Normally supplied with 
center stud mounting. Other 
mountings available on request. 


This Mark-Time switch is built to uphold 
the reputation of your product. Install it 
in your appliances, devices or machines, 
and give your customers a double- 
purpose time switch. ‘'5400"’ turns OFF 
the circuit at the end of a pre-set time 
period...and gives a clear warning 
bell signal. Your customers will like that 
double servicel 


**5400" has a wide range of applica- 
tions... is available with a wide variety 
of modern dials and knobs... can be 
supplied as an "ON" type of unit on 
special order. 


Write today for full details and prices. 


Manufactured and sold in Canada by 
SPERRY GYROSCOPE OTTAWA, Limited 
3 Hamilton St., Ottawa, Ontario, Canada 


y\ 


M. H. RHODES, INC. 


HARTFORD, CONNECTICUT 





ELECTRICAL MANUFACTURING 


ee a 


Do you have any of these problems? 
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1. Need a « bination of gasket sealing and mechanical and eiectrical 2. Need « t e at can be run on taping machines at high speed? 
properties? Various grades of LAMICOID® —laminated plastic made with ISOMICA® ened are sate from long rolls of thin nnthenian mica sheet.. 
organic and inorganic binders—are combined with natural or synthetic are more uniform in mechanical and dielectric strength... have no high 
rubber to obtain the excellent insulating and mechanical properties of spots or voids. For electrical insulation of class B or class H motors, gen- 
LAMICOID and the sealing properties of rubber. erators and transformers. 

3. Need accurately punched mica stampings for filament, grid and plate 4. Need special mechanical and electrical properties for brackets, termi- 
supports? MICO produces mica stampings to extremely fine tolerances. nal blocks, access panels, etc.? LAMICOID® is half as heavy as aluminum 
Whenever you need precision-fabricated mica parts of the highest quality, and, weight for weight, stronger than steel. Offers high impact strength, 
<all on MICO. We have 60 years of experience in this field. high dielectric strength, excellent abrasion and moisture resistance. 


Whatever electrical insulating materials you need, MICO makes them best. 
We manufacture all standard types and many special materials, and fabri- 
cate parts to your specifications. Send us your blueprints or problems today. 

*Trademark 


MICA Gesulbaitor COMPANY 


Schenectady 1, New York 
Offices in Principal Cities 


LAmCOm © (Laminated Plastic) qacanite © (Built-up Mica) ¢yapige © (Varnished Fabrics and Paper) *rascicaTED MICA %ISOMICA * 
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As to the effect of mechanization 
on the number of jobs, Mr. Sollen- 
berger called attention to the auto- 
mobile industry which has led in the 
installation of automatic equipment 
for continuous-flow production and 
doubled its employment since 1939. 
Mechanization enables men to apply 
themselves to more remunerative and 
more satisfying jobs providing goods 
and services that raise the standard 
of living.” 

Among the revolutionary plans 
under consideration by conveyor en- 
gineers, according to Mr. Sollen- 
berger, are many dealing with traffic 
congestion in metropolitan centers. 
He said that he foresees the day when 
overhead trolley conveyors and un- 
derground belt and chain conveyors 
will carry freight and reduce the 
need for trucks and other street-level 
vehicles. 


“Here already are thousands of pas- 

| senger conveyors in the form of mov- 

UY, hor a, | ing stairways. Just barely around the 
@@e0 | corner are other passenger conveyors 


. for transportation on the level, thus 

. wr ’ ° adapting the principles of continuous- 
make the Model 2 Radiohm industry's finest control | 4... to carrying people as well as 
the things they need.” ooo 








here's how it goes together... 


| 
swrren ip). . . COVER ... STOP 6 it’s positive. also | 
| The Corporation Designer 


provides superior switch shielding. Laminated phenolic SHOE resists and the Consultant 


| 
humidity. Double wiping CONTACT SPRING 4Q for noiseless rotation. | Designer 


Arthur N. BecVar, Manager 
Product Planning and Appearance Design, 
Major Appliance Division, 


TERMINALS “Sy... . velvet-smooth RESISTOR (3 available in 14 


standard tapers. CENTER TERMINAL-COLLECTOR, specially treated for | Generar Execrric Co. 
smooth take-off. 6 BASE ‘01 laminated phenolic for high humidity a eer ‘4 ea ona 
is a man employed full time by an 


| zanization to do industrial desig 
insulation, GROUND PLATE ...BUSHING @Qp accurately finished organization to do industrial design 


work, as distinguished from the con- 
sultant designer who devotes his tal- 
ents to one or more clients in private 
practice. The responsibilities of the 
corporation designer are substantially 
the same. 

Generally speaking, the design de- 
partment’s function is to provide in- 
dustrial design service and guidance 


to close tolerances for smooth shaft rotation. RETAINING RING © 
... SHAFT available in round, flatted, slotted, split-knurl, and 


finger-tip knurl. ALL ASSEMBLED go" * the Model 2 is only 15/16 





in diameter, rated at 1/2 watt. 


VARIETIES AVAILABLE: single or twin, MANY SWITCH TYPES—Line switches to all company departments, and it 
concentric shafts, plain or switch rated 5 or 8 amps @ 125 volts has the responsibility for the appear- 
type, with or without taps; control a-c. Six switching combinations for ance of the company’s products. The 
and rotary tap switch combinations. real production flexibility. department's contin ts Gen develop- 
NOW! Write for bulletins 42-164 and 42-157. ment of design solutions involving the 

Get all the facts and you'll specify Centralab. particular materials and manufactur- 

ing techniques of the company being 

A Division of Globe-Union Inc. served. Cost limitations are establish- 

949-C E. Keefe Avenue ® Milwaukee 1, Wisconsin ed, and appearance characteristics of 

> In Canada: 804 Mt. Pleasant Road, Toronto, Ontario products are developed to meet good 


design standards with sales appeal. 


wr ; \ - Locations of components are provided 
sti \ iit NY bet Les for convenience of use, safety and 
ce Cc PRINTED 


CERAMIC maintenance. 


RAMI TE 
CAPACITORS ELECTRONIC CIRCUITS INSULATORS 





SWITCHES 


RESISTORS 


7 > 2A. ‘ » 1 + y cid 
Industry's greatest source of standard and special The need for a continuing design 


electronic components consideration of many different prob- 
8-4 
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ole White-n Metal ieeiiiine ° 2153 McKinley Ave., Erie, P Pa. 


< ima re i ZINC 







Reduce Costs | 
Eliminate Machining | 
Lightweight 
Strong 


Bausch & Lomb, now celebrating its 100th anni- 
versary, selects Parker as sotirce for quality die castings. 
The product illustrated is the Bausch’ &.Lomb BAL scope 
Sr.60 MM spotting scope inwide useas a shooter's 
a or, when mounted onat 

Y, Sports\or: bird watching. 

‘parts ‘of this high precision 

costs bse elimination of machining opera 
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JELLIFF 
[\(L(LO\, 8@@ RESISTANCE WIRE 


for miniaturized precision-instrument components 


the ideal resistance wire for 


fixed and variable resistors of high ohmage resistance 
boxes and bridges — voltmeter and wattmeter multipliers 
— and other miniature wire-wound units. 


Where space is at a premium and performance is a 
““must'’ — these outstanding qualities of Jelliff Alloy 800 
will assure that your products conform to the tightest specs. 


High resistivity, 800 ohms/cemf Low Temperature Co- 
efficient, +20ppm/°C Non-Magnetice Highly Stable 
Electrically and Mechanically Diameters from 0.0009” 
to 0.0056” Bare, enameled or oxidized, or insulated 
with silk, Nylon or cotton Solders and Winds easily. 


For Complete Data Address 
Department 25 





* Transformers 

aa ie 
Reactors 

* Electronic 
Devices 


Dene eae Designers and Custom Builders—small 


hdl dah and medium quantities—from milli- 


aaah watts to 50 KVA, single or polyphase. 


schedules 


May We Bid On Your Requirements? 


ELECTRAN WFG. co 


1901 CLYBOURN AVENUE ° CHICAGO 14, ILLINOIS 





308 


lems is the main reason why the cor- 
poration design department has come 
into existance. A member of the de- 
sign department is usually present at 
all meetings on the planning of a 
product—in addition to meetings to 
discuss sales and marketing objectives. 
Furthermore, he obtains his infor- 
mation by contact with those in the 
company directly concerned with ex- 
ecuting the plans—from the design 
engineer to those charged with over- 
all responsibility. Therefore, he has 
practical knowledge of the engineer- 
ing and manufacturing details in- 
volved. 

It is difficult for the consultant de- 
signer to glean comparable —back- 
ground information in his dealings 
with any client unless he has been 
retained for many years. A continu- 
ous association gives the corporation 
designer the opportunity to recognize 
design problems that the engineer or 
manufacturing man or the business 
executive might miss. He is in a posi- 
tion to suggest methods for carrying 
out a design plan that meets all mar- 
keting requirements. 


Designer Is Always Available 


The presence 
the time a 


of the designer at 
decision is made has a 
bearing on the final execution of a 
method. Often, the consultant de- 
signer is called in after problems have 
arisen and commitments have been 
made. Normal procedures in a com- 
pany having its own design depart- 
ment, in most instances, prevent such 
occurrences. In contrast, when there 
is no design department, a company 
may fail to recognize the importance 
of the designer's presence, believing 
that no design problems are involved. 

The constant association of the 
corporation designer with executives 
of the company, the ease with which 
they can consult him, the lack of con- 
sideration regarding fees to be paid, 
and most of all, their acceptance of 
him as a full-time member of the 
company make his position advan- 
tageous to them. 

It is possible for him to advise 
groups of salesmen regarding basic 
design principles. This same educa- 
tional program can be conducted with 
other groups of employees, thus equip- 
ping them to recognize design prob- 
lems when they arise. 

When a consultant designer is re- 
tained by a company, it should be the 
head of the design department who 
recommends him. This can be a real 
advantage since contacts with the 
company can be directed to a sym- 
pathetic and understanding member 
of his profession. The corporation de- 
signer can facilitate the work and 
also save the time of the executives 
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Investigate the new modified polystyrene 


-ifs 
KOPPERS 
MC-305 


MC-305 is the easiest to mold of Kop- 
pers “high impact” series of Modified 
Polystyrenes. It has been used in such 
large area moldings as refrigerator door 
liners, air conditioning housings, and 
television masks and tube protectors. 

MC-305’s high resistance to shock 
and impact minimizes danger of dam- 
age to molded sections during ordinary 
production line handling as well as 
during actual use. Its shock resistant 


qualities also make MC-305 an excel- 
lent material for toys and novelties. 

Possibly you have a product that can 
be made better or faster or less expen- 
sively with Koppers Modified Poly- 
styrene. To help you choose the right 
Koppers material for your particular 
job, we have prepared a new technical 
bulletin detailing the properties of 
Koppers Modified Polystyrenes. Write 
today for your free copy. 


Type 3 
Type 7 


Type 8 


MC-185 


MC-301 


MC-305 
MC-309 


MC-401 


MC-405 


MC-409 





KOPPERS 


POLYSTYRENES 


General Purpose 
Polystyrene 

Improved Heat 
Distortion Temperature 


Highest Heat Distortion 
Temperature 


High Impact, Lowest 
Water Absorption Rate 
High Impact, Improved 
Heat Distortion 
Temperature 

High Impact, Easy Flow 
High Impact, Highest 
Heat Distortion 
Temperature 

Medium Impact, 
Improved Heat 
Distortion Temperature 
Medium Impact, 

Easy Flow 

Medium Impact, Highest 
Heat Distortion 
Temperature 


Koppers Plastics Make Many Products Better and Many Better Products Possible. 


ee. 
KOPPERS 


Ww 
® 





weet ~~ o 
‘S Guaranteed by © 
Good Housekeeping 
* 


$745 sovennisto HS 


> 


KOPPERS COMPANY, INC., Chemical Division, Dept. EM-34, PITTSBURGH 19, PENNSYLVANIA 


SALES OFFICES: NEW YORK > 
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KLEIN 


Quality Pliers 





SPE ci TALLY 






DESIGNED 


FOR THE ELECTRICAL INDUSTRY 


Now, Klein quality pliers are 
available in new compact pat- 
terns for precision wiring and cut- 
ting in confined space. Note, too, 
the replaceable leaf spring that 
keeps the plier in open position, 


LONG NOSE PLIER 
307-5-Yel —Extremely 
slim pattern ideal for 
the really tight spots. 
Jaws are knurled to in- 
sure a positive grip. 















CHAIN NOSE PLIER 
317-5L—A full inch 
smaller than standard 
pattern. Has a very fine 
knurl that will not dam- 
age soft wire. Also 


available with- Vf 
out knurl. VW 
rr 
TRANSVERSE END 
CUTTING PLIER 
204-6— Useful in pre- 
cision work where or- 
dinary oblique or end 


cutters are too bulky. 
Gives a clean, flush cut 





This Klein Pocket Tool 
Guide gives full infor- 
mation on all types and 
sizes of Klein Pliers. 
A copy will be sent 
without obligation. 


"Since 1857" 





ready for work. All are hammer 
forged fromhigh-gradetoolsteel, 
individually fitted, tempered, 
adjusted and tested—made by 
plier specialists with a reputa- 
tion for quality ‘“‘since 1857.” 


OBLIQUE CUTTING 
PLIER — 210-51 — For 
cutting small wires or 
trimming plastic. Entire 
length of cutting knives 
works flush against cut- 
ting surface. 5 


or 6-inch sizes. ABs 


[D7 


LIGHTWEIGHT 
OBLIQUE CUTTING 
PLIER 209-5 —Smaller 
than 210-5L with an ex- 
tremely narrow head. 
Entire length of cutting 
knives works flush 
against cutting surface. 















iy 


PRINTED CIRCUIT 
PLIER 052-1—Special 
knives shear and crimp 
wire in one operation. 
Crimped wire holds 
loose parts in position 
for dip soldering. 
Knives face operator 
for visual inspection. 
Ask for Bulletin 753. 
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ASK YOUR SUPPLIER 


Foreign Distributor: 
International Standard 
Electric Corp., 

New York 


& Sons 


ors WO LE EN cm 


3200 
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BELMONT AVENUE, 


CHICAGO 18, ILLINOIS 


| 


of the company in the 
Similarly, the consultant designer 
knows the functions and_ responsi- 
bilities of the company design staft 
and can more effectively perform the 
job for which he was retained. 

The consultant designer should see 
to it that the design department is 
kept informed on the status of the 
assignment. A_ realization of these 
facts can do much to keep the rela 
tionship 


early stages. 


a satisfactory one. 

The growth and expansion of the 
corporation design practice have es- 
tablished its usefulness beyond ques- 
tion. While the number of corporation 
designers has not been established, it 
is safe to assume that in years to 
come, there will be many more of 
them, and that existing ones will be 
larger than they are today. More and 
more, company executives are realiz- 
ing the industrial designer is as im- 
portant to the discussions of policy 
and planning as the sales manager 
and the engineer. 

The large corporation can benefit 
its structure by complementing its 
design staff with the services of a con- 
sultant designer. The company having 
few design changes or long runs of 
a design can find the consultant de- 
signer the most economical solution to 
design problems. 

The consultant designer, because of 
the diversity of his clients, is able to 
be in touch with many materials, 
methods, and design trends in several 
related industries. He is frequently 
in a position to bring to his clients a 
fresh and stimulating approach. 
outside 


As an 
specialist with an exact fee 
to do a job, he is sometimes more able 
to command the additional concen- 
tration of effort to obtain 
design decisions and to meet planning 
schedules. 

Business has learned the value of 
industrial design in all aspects of its 
operations becasue of the 
which able men in both 
have given to individual companies 
It has become more and more impor- 
tant in mass production that the de- 
sign be right for sales appeal. This 
places on both branches of the design 
profession a real obligation to _work 
closely together. 

Abstracted from a talk aaa his 
the 1953 Annual Meeting of the Society 
of Industrial Designers. 


necessary 


service 
categories 


For a bibliography of 31 articles on maps e 


Design appearing in earlier issue see pag 


True Fidelity 

UsE OF THE TERM “high fidelity” in 
copy dealing with their line of Tru- 
Sonic products, will be replaced by 
“true fidelity,” according to Robert L. 
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; Whooosshh! Jet engines generate a 
powerful amount of heat . heat which, 
uncontrolled in flight, would cause disastrous 
metallurgical distortions within the delicately 
balanced engine. So the problem is .. . or 
rather was .. . how to provide a dependably 
accurate means of measuring exhaust tem- 
peratures so that the pilot might have control 
over how hot his jets get. 


And the answer? Special wiring harnesses 
running from engine to instrument panel... 
harnesses now made exclusively with Hoskins 
Chromel-Alumel thermocouple alloys. 


Yes, wherever durability and accuracy are 
required in a thermocouple .. . whether for 
jet engines or industrial furnaces . . . you'll 


WICKEL CHROMIUM, 


MANUFACTURING COMPANY 


ED, 








Pe 6% 
niches 


find Chromel-Alumel right for the job. Ex- 
tremely durable . . . highly resistant to heat, 
corrosion, oxidation . . . guaranteed to register 
true temperature-E.M.F. values within speci- 
fied close limits. 

That’s only part of Hoskins’ product picture, 
though. Other specialized quality-controlled 
alloys developed and p:oduced by Hoskins 
include: Alloy 785 for brazing belts; Alloy 717 
for facing engine valves; special alloys for 
spark plug electrodes; Alloy 502 for heat 
resistant mechanical applications. And, of 
course, there’s Hoskins CHROMEL .. . the 
original nickel-chromium resistance alloy used 
as heating elements and cold resistors in 
countless different products. 


4445 LAWTON AVENUE, DETROIT 2, MICHIGAN 









Heating elements made of 
Hoskins Chrome! deliver full- 
rated power throughout their 
long and useful life. 


Sparks fly better, last 
longer in today’s spark plugs 

.. thanks to Hoskins’ spark 
plug electrode alloys. 


Hot stuff for hot jobs! 
Hoskins Alloy 502 is ideally 
suited to many mechanical- 
structural applications. 












































variable auto-transformers 


for smooth, continuous control of 
Voltage * Power * Speed « Heat Light 


The highly efficient, new 3000B Adjust-A- 
Volt, latest in variable transformer de- 
sign, gives excellent regulation Junction 
box provides for B-X or conduit wiring. 
It's ruggedly constructed for standard 
bench, panel mounting or built-in appli- 
cations. Input from 115 V, AC hne—out- 
put ranges from 0 to 135 V Max rating 
4000 VA Ganged assemblies provide for 
series, parallel or polyphase operation 
with a single knob 


New design pre-adjusted brush 
assembly maintains almost uni- 
form pressure from full-brush to 
no-brush...assures longer, more 
reliable operation. Easy to insert 
—uses only two screws. 





Compact. efficient Type 
300BU is ideal for 


Write tor new 18-page Catalog No 553-5 with full built-in applications 


specifications and prices on the full Adjust-A-Volt 
line ranging from 0.34 to 16.8 KVA. 


STANDARD ELECTRICAL PRODUCTS COMPANY 
2240 E. THIRD ST. * DAYTON, OHIO 


selective 
=, insulation 





——» If your design includes a coil, let us help you select proper 
insulating materials . . . with high dielectric values, adequate 
moisture resistance, rugged and serviceable physical properties. 
Make the coil a strong point in your product, instead of a 
danger spot. Coto-Coil Company, 63 Pavilion Avenue, Providence 
5, R. |. New York Office: 10 E. 43rd Street, New York 17. 


.— . 
Coto * <>’ Coils 
to yn? 





Stephens, president of the Stephens 
Manufacturing Corp., Culver City, 
Cal. 

Stephens is a pioneer in the manu- 
facture of audio equipment and a 
leader in establishing standards on 
performance claims and has_ long 
urged against the term, high fidelity. 
In a speech before the Electronic 
Club of Los Angeles in explaining his 
company’s position, he stated that 
there are no degrees of fidelity. 
“There has been confusion in the 
minds of many whether the term 
means fidelity in the high ranges only 
or the utmost degrees of fidelity,” he 
continued. 

The term, true fidelity, as used by 
his organization explicitly means faith- 
fulness of reproduction throughout the 
entire sound spectrum, according to 
Stephens. He stated that he would 
propose use of the new term to manu- 
facturers of high quality of audio in- 


struments. J 


Motor Manufacturer Aids 


Course in Motor Design 
T. C. Lloyd, 


Chief Engineer 


Robbins & Myers, Inc. 


Dr. P. L. Hoover, 
Head, Dept. of Electrical Engrg. 
Case Institute of Technology 


To ANYONE intimately connected with 
the design of electrical machinery it 
must appear that the academic con- 
tribution to his field has steadily de- 
teriorated over the past 25 years. 
Theoretical papers dealing with elec- 
trical design have been comparatively 
minor. During this same period per- 
centages of electrical engineering stu- 
dents selecting machinery options 


Students in the new design course at 
Case Institute of Technology examine 
the motors they designed. 
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To function effectively, a spring pin must drive easily into 
holes drilled to normal production tolerances, compressing 
as driven. To drive easily, hold firmly and fit flush, the pin 
—every pin—must meet the strict requirements of specifica- 
tions such as those prepared by the SAE and the Military 
Services. 





Since failure of a pin can be as costly as a failure of any 
other precision part, it is important to check the pins vou 
buy for uniformity... uniformity of diameter and length, 
shear strength, hardness, insertion and removal forces, and 
recovery of diameter. 


a hinge pin 


RADEMARK 





@ set screw 
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is aS important 
in the pin as in 
the gear 


Rollpin has been tested many times—by many 
manufacturers — with a consistently high per- 
formance record. It has been widely recognized 
as the “quality” fastener of its type. In this case, 
quality can be—and should be — measured. We 
strongly urge that you test for quality when buy- 


ing spring pins. 


ELASTIC STOP NUT CORPORATION 
OF AMERICA 


| Dept.R28-322, Elastic Stop Nut Corporation of America 
, 2330 Vauxhall Road, Union, New Jersey 


| Please send the following free fastening information: 


| () Rollpin samples 
| [() Rollpin bulletin 


[} Here is a drawing of our product. 
What self-locking fastener would 
you suggest? 
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*DuPont 


TEFLON 


trademark 


TTL) 


Since Teflon first became available, 
‘John Crane’’ has successfully 
engineered its. application to solve 
innumerable and widely varying 
problems. Typical of this is the 
development of packings and other 
products for handling corrosive 
liquids and gases. Other important 
examples include production of 
electronic parts of high dielectric 
strength and low loss factor for vhf. 
uhf. and microwave insulation; also 
in the employment of its anti-stick 
characteristics in the handling of adhesive materials. 


Ca im ITS 
MCA @ a LEG 


THRE GN TTI TD 


These and other application developments are closely tied 
with “John Crane’s” fabricating technique, which has resulted 
in Teflon products of the finest uniformity, controlled density, 
product purity and accurate dimension. 


Teflon is available in rods, tubing or sheets or in special 
molded and machined forms such as bellows, “C-V”’ Rings, 
braided packings, valve discs, electrical parts, washers, dough 
sheeting rolls, heat sealing jaws and countless 
other forms. Glass, carbon or graphite filled 
Teflon is also available. 


Consult ‘John Crane” on your requirements. 
Send for 12-page illustrated catalog, The Best 
in Teflon, containing important data and sug- 
gested applications. Crane Packing Company, 
1824 Cuyler Ave., Chicago 13, Il. 


have been reduced in favor of elec- 
tronics and communications. 

A shift from electrical machinery 
to other options is natural consider- 
ing the interest and the need for men 
trained in fundamentals pertaining to 
such relatively new industries as 
radar, television, and all of the other 
applications of electronics and com- 
munications. The fear is that such a 
shift has been too great. Recent sur- 
veys show not only are greater num- 
bers attracted to electronics and _re- 
lated fields, but more seriously, a 
greater percentage of higher grade 
students are in such work, 

Twenty-five years ago a course in 
electrical machinery design was_ re- 
quired for a degree in most electrical 
engineering colleges. One by one, col- 
leges have dropped this work from 
their required list—offering it, if at all, 
as an option. It is likely that many 
engineering colleges today offer no 
Klectrical Machine Design Course, or 
if they do, have no regular enrollment 
in this elective. 


Few Academic Contributions 


What is wrong with the machinery 
field that it attracts fewer students? 
Is the difficulty fundamental to the 
industry or is it chiefly the academic 
presentation of electrical machinery 
which discourages the young man? 
Perhaps it is more than a coincidence 
that during the 25-year period in 
which academic contributions to the 
electrical machinery field have been 
practically nil, student interest has 
deteriorated. There is a growing sus- 
picion that the material covered in 
electrical machinery curricula and the 
needs and interests of industry are 
not always identical. Conversely if 
this coordination were more ideal it 
would not necessarily mean _ that 
machinery options in the curricula 
would be more popular. 

To correct this situation, an inter- 
esting educational experiment was ini- 
tiated in the fall of 1952 as a mutual 
enterprise between Case Institute of 
Technology and Robbins & Myers 
A. E. Hartman of the Case staff was 
employed by the latter company in 
the summer on work involving, among 
other things, a review of the design 
methods developed and used by 
R & M over the past 15 years. Re- 
vised for classroom work, the mate- 
rial appeared “teachable” with a 
proper emphasis on fundamentals 
and involving no empirical techniques 
that a student would find useless on 
later work of a parallel nature. 

The idea was that student groups 
should design integral - horsepower 
polyphase induction motors, using 
laminations drawings provided by 
Robbins and Myers. Values for all im- 
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G-E appliance wires 
STAND UP UNDER HEAT 


Whethér your appliance wiring problem is extreme heat, moisture, cor- 


rosive vapor, or repeated bending, there’s a General Electric appliance 
wire designed for the job. Here a glass-insulated Deltabeston* hinge wire, 
used on a waffle iron, is unaffected by the heat, steam, and flexing that 


would cause an ordinary wire to fail. 


Choose the best appliance wires for your job from the complete G-E 
line of lead, stove, range, grounding, hinge and permanent-wave wires. 
G-E Deltabeston wires and cables are unsurpassed in performance under 
severe operating conditions. For more information, write Section W81- 
322 Construction Materials Division, General Electric Company, Bridge- 


port 2, Connecuicut. 


* Registered T rude-mark General Electric Compuny 


GENERAL @@) ELECTRIC 
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CABLE IDEAS 
for Product Designers 





Handy Reference Booklet: 24-page 
booklet for product designers con- 
tains charts, specifications, appli- 
cations for the complete standard 
line of G-E wires, cables, and 
cords. Write for your copy. 





Machine Tool Wire: G-E Flamen- 
ol* machine tool wire meets J.1.C. 
Standards for machine tool con- 
trol wiring. It is permanently 
color-coded for easy circuit trac- 
ing. Its small over-all diameter is 
ideal for limited spaces. Flamenol 
wire is not affected by lubricating 
or cutting oils, acids or alkalies. 





Flexible Cords: Where resistance 
to heat, moisture, acids, alkalies, 
water, grease, or oil is important, 
G-E flexible cords have long been 
the answer. For light, medium, or 
heavy-duty electrical appliances 
or industrial equipment. 





Welding Leads: Designed for use 
either as electrode cables or work 
cables, G-E leads for arc welders 
are minutely stranded for maxi- 
mum flexibility; covered with a 
smooth rubber jacket for tough- 
ness, and abrasion-resistance. 
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SINGLE PHASE 60 CYCLES 
220/440 VOLT PRIMARY 


ral UNDER 600 VOLTS epics | tJ 
RRO 

AAS i 

= 


Si 


wT RATED SECONDARY VOLTAGE 





110 VOLTS 60 CYCLES 
>» 20% 


220/440-110 V. 
TYPE S10 


; =! HEVI DUTY 
CONTROL CIRCUIT 


TRANSFORMERS 


For Machine Tool and Other 
Industrial Controls 


Hevi Duty control circuit transformers are specified by many 
machine tool and control manufacturers because of their superior 
and dependable performance. They are designed specifically for 
control circuits where high in-rush currents occur to provide better 
regulation of circuit voltage. 

Write for Bulletin T-5111 for more complete information. This 
bulletin shows regulation curves, impedance characteristics, and 
presents other engineering data. 

Hevi Duty control circuit transformers are designed to meet 


saan eta 2 or exceed NEMA, ASA and JIC 
HEVIEDUERY, 


standards. 
HEVI DUTY ELECTRIC COMPANY 
HEAT TREATING FURNACES HEVIcDUTY ELECTRIC EXCLUSIVELY 


DRY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
MILWAUKEE 1, WISCONSIN 
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portant performance factors were se- 
lected in line with the performance 
specified by national standards. The 
completed design data were used to 
actually build motors at R & M and 
these motors were then shipped to 
Case Tech for test. In the course of 
the classroom work all performance 
data were calculated as_ predictions 
of how the motors were expected to 
operate. Probably for the first time in 
the history of such courses, students 
were given an opportunity to actually 
operate and test motors they had 
designed. The completed motors be 
come a part of Case machinery labo 
ratory equipment. 


Courses for All Types of Motors 


There is no reason why a similar 
course could not be set up for any o1 
all types of single-phase motors, syn- 
chronous motors, or transformers, but 
even when electrical design was 
granted a much bigger portion of the 
student time, all common electrical 
machines could not be designed in 
the classroom. The design point of 
view and the general approach is all 
that can be covered in a fundamental 
course. It is traditional in the training 
of electrical engineers that the major- 
ity of their work deals with analysis. 
That is, a given machine and _ its 
operating characteristics are studied 
along with its theory of operation. 
Except in a design course, no oppor- 
tunity can be given the student to 
learn how that machine first came into 
its given form. This is a process of 
synthesis. This viewpoint can well be 
illustrated by polyphase motor design. 

Years ago a motor designer’s first 
problem was to determine the size of 
a machine which he was required to 
design. Industry standards have now 
fixed many motor dimensions for 
users’ interchangeability. The design- 
er in industry is therefore confronted 
with laminations which have been de- 
signed for such standard frames. Only 
in case of an expanding line of mo 
tors, or in extensive redesign, does a 
designer ever have the opportunity to 
make new laminations. This can al- 
ways be done most wisely by one 
who has made many designs in exist- 
ing laminations and is acquainted 
with the influence of lamination di- 
mensions. 

In giving the student existing lami- 
nations for which stator and_ rotor 
windings are required, his techniques 
follow closely those of the industrial 
designer. And more important, he 
can concentrate on the theory by 
which the designer obtains the re- 
quired electrical performance. 

Student interest in this course has 
been excellent. It represents an out- 
let for those creative instincts (which 
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“DRIVER-HARRI 
ALLOYS 


CHICAGO TELEPHONE SUPPLY 
OA SLL 


OE iice Telephone Supply Corporation has suc- 
ceeded in accomplishing two things indeed difficult 
to combine, as summed up in their slogan ‘“‘Special- 
ists in Precision Mass Production of Variable Re- 
sistors.” They manufacture the high quality variable 
resistors indispensable to radio, television, and 
military electronics. In fact, they are the world’s 
largest producers of variable resistors. 


To achieve this outstanding record, they con- 
centrate their entire effort on variable resistors, they 
maintain close control over all manufacturing pro- 
cesses, and fabricate their own parts under close 
supervision from basic raw materials. Naturally, 
they make no secret of the importance to them of 
high quality materials. 


States Chicago Telephone: “To make our raw 
material program effective, we have stressed the 


CTS 45 Series '“jg dia. 


eee lmao Settee els 


with blade type printed 
circuit terminals. 


Cutaway view of CTS 252 

Series, 1'%4" diameter 

2 watt wirewound variable 

resistor. The total resistance 

can be varied from 3 ohms to 
15,000 ohms, depending upon-the 
Trae T ode Tits ld eed MET: 


CTS 25 Series 
2 Watt 
CTS 252 Series Wirewound 
2 Watt 3-25,000 ohms 
Wirewound . 


3-15,000 ohms 





importance of dependable, quality-minded sources 
of supply. Driver-Harris is a supplier with these 
qualities, and Driver-Harris alloys have contributed 
greatly in making our performance possible. For many 
years we have been using Driver-Harris Nichrome*, 
Karma*, Advance*, and other D-H Alloy wires for 
our resistance windings, with excellent results. We 
can strongly endorse Driver-Harris’ dependability 
and high quality products.” 


Nichrome, Advance, and Karma are at your ser- 
vice too, as are more than 80 other D-H alloys 
developed for application in the electrical and elec- 
tronic fields. If a high degree of resistance and 
absolute uniformity of output are “musts” for your 
product, let us have your specifications. We'll be 
glad to make recommendations based on your 
specific requirements. 


*T.M. Reg. U.S. Pat. Off. 


rest MiLors Sole producers of Nichrome, Advance, Karma 





Driver-Harris Company 


HARRISON, NEW JERSEY 
BRANCHES: Chicago, Detroit, Cleveland, Louisville, Los Angeles, San Francisco 


In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario. 


MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, 
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‘DIAMOND H’ SNAP-INS 


now available for 


Dutch Connectow 


First in the field and still tops in consistent quality, 
“Diamond H” Snap-In switches, outlets, pilot lights and inter- 
connecting load plugs are now available with spade terminals 
for quick-type connectors as well as with standard screw 
terminals. 

Instant mounting, “Diamond H” Snap-Ins are merely 
pushed into mounting holes where spring clips hold them 
firmly .. . providing important man hour savings on assembly 
lines for manufacturers of appliances, air conditioning, venti- 
lating and many other types of equipment. 

Switches rated 15 and 20 A., 125 V.; 10 A., 250 V., A. C., 
and also with h.p. ratings. Pilots rated 115 V. or 230 V., A. C. 
UL Approved. All four devices available in black, white, 
brown or special color plastic to harmonize with your product. 
Send us your requirements today. 


THE HART MANUFACTURING COMPANY 
211 Bartholomew Ave., Hartford, Conn. 
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Adjustable Tube Clamps 


are 3 ways more dependable! 


1. Made of 18% nickel silver for greater fatigue value, 
tensile strength and durability. 


2. Available in an endless variety for standard and special 
type tubes. 


3. Rigidly tested; meets all requirements of government 
specifications. 


STYLE # DIAMETER—INCHES 


eter aise ie. te ote 2.185 — 2.250 
Pe ee we bec eee ee? am “le, 0 
ae. « «3 See Sak, ee, oe re 
a ; 2, 6 we & ee 
105 .. a a ee ee te eo ee ee 
cy 6.) eA a ers". Sue ae a «>. ol ee 
a ge eS a Sn wl ean em es, + See ae 


Write today for Catalog and Samples 


AUGAT BROS. INC. 


31 PERRY AVENUE + ATTLEBORO, MASS. 





an engineer is supposed to possess) 
along with the satisfaction of seeing 
the results of applying this theoretical 
work, oo 


Basic Materials 
Conference 


THe 1954 Basic Materials Conference, 
to be held in Chicago, May 17-20, 
concurrently with the Basic Materials 
Exposition at the International Amphi- 
theatre, will devote one session to 
the peacetime industrial uses for ma- 
terials developed for guided missiles 
and rockets. 

Another session will explain how 
manufacturers can establish a mate- 
rials department for devélopment of 
new product ideas. Although all types 
of materials for manufactured prod- 
ucts will be considered, emphasis will 
be on the relationship of materials to 
each other. 

The meeting will open with a re- 
view of new developments in basic 
materials during the past year. One 
session will consider the use of new 
metal-forming processes, such as shell 
molding, powder metallurgy, invest- 
ment casting, impacting and extrud- 
ing. Another will be devoted to the 
proper use of nonmetallic materials, 
such as palstics, carbon, graphite, 
ceramics and rubber. 

Also scheduled is a discussion of 
the use of materials which combat 
erosion and corrosion, and another on 
adhesives and adhesive-bonding of 
metals and plastics. 

Displays will show the advantages 
and new uses of new materials now 
available to manufacturers. No ma- 
chinery may be exhibited. The rigid 
restriction of displays to materials 
only is designed to permit concentra- 
tion on the basic construction of the 
product. 

A group of 14 leading industrialists 
is serving as a board of sponsors for 
the exposition. Don G. Mitchell, chair- 
man of the board, Sylvania Electric 
Products, Inc., New York, is chairman 
of the sponsoring group. Eighteen 
leading governmental and industrial 
scientists are acting as an advisory 
committee for the conference. Regis- 
tration information is available from 
Clapp & Poliak, Inc., 341 Madison 
Ave., New York 17, N. Y. OOd 


Edison Predicted Growth 
of Electricity Usage 


SPEAKING on the 107th anniversary of 
the birth of famed inventor Thomas 
A. Edison, William H. Robinson, Jr., 
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1. when first cost 
is important... 


You can hold down 
costs with this “all- 
purpose’’relay. Meets 
Automatic Electric’s 
high quality stand- 
ards— gives long, de- 
pendable service. For 
dc operation only. Class ‘A” 
Relay 





2. for outstanding endurance, 
dependability... 


When extremes in 
long service life and 
reliable operation are 
demanded, this relay 
meets requirements. 





5. for exacting miniature 


applications ... 


For aircraft use where 
resistance to shock 
and vibration must 
be met by a small, 
light relay. Rugged, 
reliable. For dc 


operation only. Class “S” 
Relay 


6. for maximum timing 


with reduced size... 


You can order this 
miniature relay with 
specific time-delays, 
plus many other spe- 
cial features. For ac 
or de operation. 
Time-delay is for de 











send for: 
Relay Circular 1702. 
Stepping Switch Circular 1698. , 


7. tocombine relay and step- 
ping switch functions... 


Here’s a shock-resist- 
ant, cam-type relay 
for cam-switching, 
alternate on-off oper- 
ations. Use as a 
“stepper.”’ You spec- 
ify programming. 
For dc, or 115 V.-60 
cycles ac rectifier 





: Series 
operation. “OCS” 


Relay 


Life often exceeds operation only. Class “Z” 


¥ — -_ \eé 


400 million opera- 
tions! For ac or dc 
operation. Class ‘*B’’ 


3. when size limits 
relay selection... 


This compact relay 
combines unusual 
dependability and 
surprisingly long 
service-life in a space 
about half the size of 
the average relay of 
equal rating. For de 


operation only. Class ‘‘C” 
Relay 


4, for alternating 
current only... 


Here’s a relay for use 
where ac is the only 
power source— where 
operate or release 
time delays are not 
a factor—where low 
power consumption 
is a must. For ac op- 
eration only. Class ‘‘F” 
Relay 


f 
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Relay 


Rotary stepping switch 
features... 


For complicated space and 
weight problems, specify 
Type 44. By proper wiper 
arrangement, this sturdy 
switch can provide 10-, 
20-, or 30-point operation. 
For up to 110 V. dc, or 
built-in rectifier for 115 


V.-60 cycles. 


Use Type 45 for greater 
capacity. Available with 2 
to 10 (or more) 25-point 
bank levels. Can be used 
with wipers arranged in- 
dependently for 25-point 
operation; or in staggered 
pairs for 50-point opera- 
tion. For up to 110 V. de, 
or for 115 V. ac. 





RELAYS 


PRODUCTS OF THE 


Asa 
AUTOMATIL RY ELECTRIC 


® 
CHICAGO 


8. special features 
available... 


For applications 
where atmospheric 
conditions will affect 
relay performance, 
all Automatic Elec- 
tric relays are avail- 
able in hermetically- 
sealed enclosures. 
Special plug-mount- 





ings may also be spec- 
ified for Class A, B, Crass “g” 
F, S and Z Relays. Relay 


Automatic Electric’s high stand- 
ards of quality, workmanship and 
engineering offer you the finest re- 
lays and stepping switches money 
can buy, in a complete selection 
to fit your needs. Write today for 
complete information. Automatic 
Electric Sales Corporation, 1033 
West Van Buren Street, Chicago 7, 
Illinois. 


SWITCHES 


INDUSTRIAL DEPARTMENT OF 
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The best appliance you ever turned out 


is only as good as its Cord Set. Here, 


least of all, at the crucial point- 


of-contact, can you afford bargaining! 
CORNISH wire specialists have solved 

so many problems for so many stand-out 
appliance makers . . . won't you let us work 
with YOU to make your line BETTER 


@ATLANTA BOSTON BRIDGEPORT @CHARLOTTE @CHICAGO @CINCINNATI CLEVELAND 
@DALLAS DENVER DETROIT KANSAS CITY @LOS ANGELES @MINNEAPOLIS @PHILADELPHIA 
PITTSBURGH @ROCHESTER @ST. LOUIS @SAN FRANCISCO @SEATTLE 
@ Stock carried 
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a General Electric Company execu- 
tive, told a Cleveland audience that 
the electrical industry was spending 
vast sums of money to bring new elec- 
trical servants to American homes, 
stores and factories. 

The speaker quoted Edison as say- 
ing that “electricity will have a great 
part to play” in the future of this 
nation provided there is opportunity 
for “the largest possible individual 
initiative and energy.” 

“Our electrical world and the better 
way of life it makes possible . . . is 
due to free enterprise, not socialism; 
to investors’ money, not taxes; to in- 
dividual initiative, as Edison pointed 
out, rather than government,” Robin- 
son said. 

Some of the products that are al- 
ready “more than a gleam in the scien- 
tist’s eye” are: a device to remove 
dust from the air electrically; new 
tvpes of thin insulation which will 
allow twice as much room for food 
refrigeration space; an electric incin- 
erator that will consume waste paper 
as well as waste food; an electric 
floor cleaner that will wash and dry 
hard floors in one operation; switches 
that will turn on lighting automatically 
as you enter the room; and flexible 
lighting with luminous ceilings that 
can be varied in brightness and color. 

“The all-electric home, of the near 
future will have at least $5000 worth 
of electrical products,” according to 
Robinson. The average home today 
contains about $1300 worth of the 
tvpes of appliances and other elec- 
trical products, he estimated. 

Edison conceived and created, in 
miniature, the entire electrical indus- 
try as we know it today, Robinson 
pointed out. The “hairpin in a bottle” 
that burned for 40 hours in Edison’s 
laboratory was the starting point for 
the whole electric utility industry, the 
electrical manufacturing, and electri- 
cal construction industries, he said. 

The observance of Edison’s birth- 
day is a kick-off for a year-long cele- 
bration by the whole electrical in- 
dustry of the 75th anniversary of 
Edison’s invention of the electric lamp. 
The celebration will be climaxed on 
or about October 21st, with a two- 
hour television show on all three net- 
works, Robinson announced. 1oOd 


Women Urged to Enter 
Engineering Profession 


Women have the “opportunity of 
a lifetime” to invade the engineering 
profession, according to Mrs. Lois 
McDowell, assistant professor of 
mechanical engineering at Illinois In- 
stitute of Technology, Chicago. She 
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EXTRUSIONS | 


Plastic precision Extru- 
sions made to your exact 
v4 specifications. 


Roos 66 
TUBES COL 
CE 


CURVED EXTRUSIONS* 


CORED EXTRUSIONS | 
FABRICATED Extrusions [I] ©) | 


e No die charge for rods and 
tubes regardless of diameter 


Wo) e Exact color matching 

e Cutting to exact lengths 

12 page illustrated brochure 
describes 36 applications, 


gives details on materials, 
contains property tables. 


WRITE FOR FREE COPY 
ON YOUR COMPANY 
















‘ANCHOR PLASTICS 


36-36 36TH STREET 
LONG ISLAND CITY 6 
NEW YORK 


*Patented 


said there is a serious shortage of 
engineers and a growing emphasis on 
“brain” work and less physical labor. 

Industry, she said, urgently needs 
engineers—women as well as men. 
The need for engineers has been esti- 
mated at more than 30,000 a year, 
“and there is little hope that this 
figure will be met,” she added. 

Mrs. McDowell also pointed out 
that 75 per cent of all engineers are 
in administration, management, de- 
sign, research, and development, leav- 
ing only 25 per cent in manufacturing, 
production, construction or the op- 
erating side. With emphasis being 
placed more on the “brain” work, 
she said, “Certainly, the well-trained 
woman has no handicap in this re- 
spect.” 

Mrs. 


woman 


McDowell, who was the first 
to receive a masters degree 
in mechanical engineering at Illinois 
Tech, also cited the establishment of 
the Society of Women Engineers in 
1952 as a milestone in the progress 
of women in her field. Mrs. McDowell 
first studied at Renssalaer Polytechnic 
Institute and was one of the first 
four women to be accepted by that 
school. 1O0 


Color Standards 
for Urea 


AN AMENDMENT to “Colors for Molded 
Urea Plastics,” Commercial Standard 
CS 147-47, has been approved by the 
industry and became effective Febru- 
ary 15, according to an announcement 
by the Commodity Standards Division 
of the U. S. Department of Commerce. 

Standard colors for molded urea 
plastics were adopted by the industry 


in 1947 and published by the De- 
partment of Commerce as Commer- 
cial Standard CS147-47. Seventeen 


colors were included in that Commer- 
cial Standard. The amendment discon- 
tinues three of those colors that have 
shown decreasing popularity, and 
adds five new more popular colors to 
the list. Producers of urea plastics 
molding material maintain stocks of 
the standard colors, and molders who 
use those colors are assured of prompt 
deliveries and color uniformity. 
Copies of the pamphlet, Colors for 
Molded Urea Plastics, Commercial 
Standard CS147-47, including the re- 
cently issued amendment, may be pur- 


chased from the Superintendent of 
Government Printing Of- 


Document, 
fice, Washington 25, D. C., for 5¢ 
per copy. The pamphlet lists the 
standard colors with their designation, 
and describes them under various sys- 
tems of color nomenciature. Standard 


samples of the colors in the form of 
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HIGHLY EXTRA 
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SEAL 
DISPLACED 


BENDING 
ACTION 


YADADAA, 


PYLE-NATIONAL 


*“CT”’ series Connectors offer 
all these advantages 


EXTRA STRONG GRIP 

® Compression force applied against 
body shank—not against the conduit 
alone, making a vise-like clamp. 

®@ Gripping is well behind end of flexible 
conduit for firm anchorage. 

@ Pliable seamless sleeve makes a plastic- 
to-plastic grip with the conduit sheath 
... thereby avoids cutting and abrasion 
common to metal sleeves. 


PERMANENT SEAL 

®@ Plastic Sleeve and Conduit Sheath have 
equivalent physical characteristics there- 
fore the seal will last the life of the 
conduit. 


HIGHLY EFFICIENT GROUND 

®@ Less than 10 millivolt drop. 

@ Tapered body shank, makes a firmly 
wedged contact with the flexible metal 
conduit. 


DISPLACED BENDING ACTION 

@ Tapered body shank is elongated to 
extend beyond gland nut, thus avoiding 
short radius bends which shorten the life 
of the conduit sheath and the perma- 


nency of the joint. 
a aay \ Fa 
Oe —~ 7 uy 
hae dy 
"CT" series connectors can 
be installed assembled. 
Available in Straight, 45° 
and 90° types for %” to 2” 


conduit. Meet U/L and J.1.C. 
standards. 
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Advertisement 


HELI-COIL inserts 


widely used | . 
in electrical industry | HOW 7 Yf vars ) 


CAN MAKE YOUR PRODUCT 








What they are 

Heli-Coil* screw thread inserts are pre- | 

cision formed coils of stainless steel or | 

phoeres bronze wire.Wound intotapped | eee 


oles, they form permanent non-corrosive | 
strip-proof female threads of astonishing 
strength. 


Where they are used . 


They are used wherever manufacturers 
desire protected threads in aluminum, 
magnesium, copper, plastics, rubber or 
soft material—to provide (1) stronger, 
lighter, more compact assemblies; (2) 
wear-proof threads for inspection and re- 


pair disassembly; (3) a convenient conduc- seal = Si 
tor to threaded members passing through I) Look what Heli-Coil Screw Thread Inserts 
insulating material. did for this self-changing traffic light: 





What they are for 
AS ORIGINAL COMPONENTS: Heli- First, they provide a strip-proof thread in the acrylic plastic 


Coil inserts are used to provide stronger, terminal strip in the control apparatus. That benefit alone made 
lighter fastenings, corrosion-proof, wear- anes einattt teale wendent cost 
proof threads in all assemblies. : 


FOR PRODUCTION SALVAGE: Second, they provide positive electrical contact right through 
— maneresneet tapped a are “yo the plastic. (They’re made of phosphor bronze wire.) 
i ion, restor on the Thi i ‘ ¥ : 
ra . wil tiatt-Co rH * sy - ead — each insert tang provides a ready-made soldering lug. 
than-original strength with no increase is use of Heli-Coil Inserts may suggest a new benefit they 
in screw size and no tell-tale signs of | can bring to your product. Available in stainless steel as well 
re-work. as phosphor bronze, they are being used economically and 


FOR SPEEDY REPAIRS: When tapped successfully in hundreds of products — providing strip-proof, 
threads wear, strip, or corrode in service, y corrosion-proof, wear-proof threads in aluminum, 


renew them in minutes on location in | ; ; ; 
shop or field with Heli-Coil inserts. No | , magnesium, plastics, wood, and other soft materials. 
welding—no plugging—no secondary | 


machining—no oversize screws. SCREW THREAD 
For useful tips, use the coupon for free | INSERTS ...made this one 
subscription to “Heli-Call” in which we | STRONGER 
publish latest news on what others are 

doing in your field. 














-»-made this one 
MORE DURABLE 


--- made this one 
66% LIGHTER 









How they work 
Holes are drilled and tapped as you dofor | 
ordinary threads—then Heli-Coil inserts | 
are wound into tapped holes by hand or | 
power tools. Install in a few seconds, as- 
sure thread protection forever. Can be 
used in any metal, wood or plastic. 


No other method is so simple, 
effective and practical. 


Heli-Coil inserts improve the end prod- 
uct, cut rejects, salvage threading errors. 


All sizes and types 


It you'd like engineering help to apply these 
advantages to your designs, Heli-Coil men can 
give it to you— without obligation, naturally. 


*Reg. U. S. Pat. Off. 














Available for Besinnat Goons, Nasional | i eT 1 
Fine and Unified threads, pipe threads | 
and sparkplug threads. They are made | i HE LI- ¢ a ' A ¢€ °o RP oS RA Ti oo N ! 
in all standard sizes and lengths for as- | J 283 SHELTER ROCK LANE, DANBURY, CONN. 1] 
semblies requiring Class 3, 3B, 2 or 2B fits. | i i 
Best time to put Heli-Coil inserts benefits | i ( Send samples and Bulletin 689 — Military Standards Sheets. i 
to your use is right at the designing board, ee ‘ 
as many leading manufacturers are doing. { oO Please have a Heli-Coil Thread Engineer call. } 
But to convince you of their many advan- | | [J Send samples and Handbook 652, a complete design manual. | 
tages ask for a working demonstration | i . \ 
right on your production line. Write | 
today! TD NAM TITLE ! 
Complete information and engineering | I i 
data is available in the Heli-Coil catalog. | | COMPANY. ' 
Use coupon! | i \ 
*Reg. U.S. Pat. Off. | ADDRESS i 
Heli-Coil Inserts conform to official | ! i 
military standards MS-122076 (ASG) | 4 CIT¥————___ZONE____STATE_______ @ z= _ 5 
throug MS-124850 (ASG) and others. | & oe oe oe oe ee ee ow we ow oe oe ee ee oe ee oe ee ee ee ee ee oe ow ow ow ow ow oe ow oe ol 
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molded dises are available from the 
Manufacturing Chemists Association, 
Inc., 1625 Eye Street, N. W., Wash- 
, ington 6, D. C. } 
RE Ram os site RE F 






Large Urea Molding 





of AIRCRAFT CONTROL SYSTEMS E re Two-Part urea plastic molding pro- 
: 2 vides the cabinet for the table-top 
P Admiral radio-phonograph combina- 
tion illustrated here. Surface is scratch- 
and chip-resistant. Standard model 1s 
ivory in color; ebony and mahogany 
colors are also available. Molding 

ai 

THE MASTER 
AIR DATA 
ie le a 
SERVO! CUNISMS 

bri f : wnec. details are shown in the illustration. 
é rengs years oF experience The radio-phonograph itself fea- 
to your specific requirements in tures lightweight tone arm with a 
: ; s single needle for all record speeds, 
centralized air data computation. There automatic operation, automatic vol- 


ume control, a variable tone control 
for treble and bass, and an easily read 
—the number of functions computed dial which includes the two civil de- 
fense bands. 


is no limit to the number of outputs 


—or the number of services Urea material is Libbey-Owens- 
these computers can be Ford's Plaskon. 


designed to perform. 


1954. Electronic 
Components 
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Symposium Program 


THE COMPLETE PROGRAM for the 
forthcoming 1954 Electronic Com- 
ponents Symposium has just been re- 
leased and is given in detail here. The 
Symposium will be held on May 4, 
5, and 6 in the Department of Inte- 
rior Auditorium, Washington 25, D.C. 
For details regarding registration and 
availability of proceedings, address 
A. E. Zdobysz, Room 206, No. 1, 
SERVO GUN Thomas Circle, Washington 5, D. C. 
ISMS INC. Session 1: The Executive Views Com- 
Visit us of the PACKAGED FUNCTIONAL COMPONENTS 
New York 1. R. E. Show, 
March 22-25 
Booth 740-742. 


ponents, May 4 

“Introductory Remarks,” Donald A. 
Quarles, Assistant Secretary of De- 

Designed and Produced at El Segundo, California fense (Research and Development) 

and Westbury, New York “Electronics—A Vital Part of Our De- 
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| GN Music to her ears! 














°A sweet note to the ears of the modern 
homemaker is the low, efficient hum of 
her automatic clothes dryer. Clothes lines, 
clothes pins and a damp basement full of 
clothes are no longer necessary. 


In many of America’s best known clothes 
dryers, an Emerson-Electric motor works 
quietly and efficiently. 


You, too, can benefit from Emerson-Elec- 
tric’s 63 years of motor manufacturing ex- 
perience. If you require standard motors in 
ratings from 1/20 to 5 h.p., or hermetic 
motors from 1/8 to 20 h.p., write for 
complete information. 


THE EMERSON ELECTRIC MFG., CO. 
St Lovis 21, Mo. 


















a2 
#2 
rie, — Ginect unique 
< @,%; * Hieeting 
o 
38 
o er 
sre “oom 
- hae solves your power problems 
° “= 2, Our engineers are eager to work with yours in 
~ & designing and providing the correct motor for 
a Dog 3 contemplated new or improved appliances 
4<* v or equipment. ‘““TWIN-GINEERING” 
% S5™. « saves costly engineering ‘“back-tracking,” and 
# t< may suggest short cuts and product improvement. 
om Write today for Bulletin No. 484, 


MOTORS -« FANS APPLIANCES 
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| “OVERLAY 


conncren (IN SILVER 
JLAMINATED 
TUBING 


for manufacturers of 


POTENTIOMETERS, 
SLIP RINGS 
and other users of materials for 


CONTACT PURPOSES 


Maximum Diameter 1” x 060 Wall 


_ -+ .000 + .001 
TOLERANCES: "001 on 0. D.; — .000 on I. D. 
All Items Custom-Made in a Variety of Metals 

Submit Specifications for Quotation 


The Home of IMPROVED Service 
Rhode Island's largest manufacturer 
of Laminated Metals 


"The IMPROVED SEAMLESS WIRE COMPANY 


INCORPORATED 1898 


775 Eddy Street, Providence 5, Rhode Island 








FEEL SMALL? Don’t. Big ideas are awaiting you at the 
National PLASTICS EXPOSITION — Cleveland, June 7-10. Ideas 
that can help your business grow. New materials, new meth- 
ods, new uses for plastics. Send for your admission 
tickets today. Please use company letterhead (sorry, 
no general public admissions) . 


+ 


NATIONAL PLASTICS EXPOSITION 


sponsored by 











fense,” Major General George I. 
Back, Chief Signal Officer 


| “The Components Engineer — His 


Place and Importance,” R. C. 
Sprague, Sprague Electric Company 

“Component Engineering as a Part of 
System Design,” C. H. Elmendorf, 
Bell Telephone Laboratories, Inc. 

“Survey of European Component De- 
velopment,” R. S. H. Hylkema, 
Philips Industries 

“Emphasize the Negative,” Dan E. 
Noble, Motorola, Inc. 


Session 2: Relationship of Materials 

Developments to Component Progress 

—May 4 

“Synthetic Resins as Coatings and 
Castings,” J. C. Souter, Western 
Electric Company 

“An Evaluation of the Effect of MFP 
Treatments on Parts and Materials,” 
C. P. Lascaro, Signal Corps Engi- 
neering Laboratories 

“Metal Whiskers,” S$. M. Arnold, Bell 
Telephone Laboratories, Inc. 

“Dielectric and Coolant Studies of 
Inert Fluorochemical — Liquids,” 
M. Olyphant, Jr., and T. J. Brice, 
Minnesota Mining & Manufactur- 
ing Company 

“Corona Measurement as a Criterion 
of Insulation Life,” J. F. McNaugh- 
ton, Inland Testing Laboratories, 
Division Cook Electric Company 

“The Growth of BaTiOs Single Crys- 
tals for Use as Storage Elements,” 
J. P. Remeika, Bell Telephone 


Laboratories, Inc. 


Session 3: Solid-State Devices and 

Companion Components—May 5 

“PNP Alloy Junction Photo Tran- 
sistor,” H. Sandler, Radio Receptor 
Company, Inc. 

“Double-Base Diodes as Compon- 
ents,” J. J. Suran, General Electric 
Company 

“High-Temperature Selenium Recti- 
fiers,” M. Schneider, Radio Re- 
ceptor Co., Inc. 

“The Electrical Properties of Titanium 
Dioxide Rectifiers,” T. S. Shilliday 
and C. S. Peet, Battelle Memorial 
Institute 

“Reliability of Quantity Produced 
Transistors in Low Power Audio 
Applications,” F. M. Dukat, Ray- 
theon Mfg. Co. 

“Special Battery Supplies for Tran- 
sistor Applications,” J. Dalfonso, 
P. R. Mallory & Company, Inc. 


Session 4: New Frontiers in Com- 
ponent Development—May 5 

“Evaporated Metal Film Resistors,” 
S. J. Stein and J. Riseman, Inter- 
national Resistance Company 

“General Design and _ Performance 
Characteristics of Film Type Poten- 





THE SOCIETY OF THE PLASTICS INDUSTRY, 67 W. 44TH ST., NEW YORK, N. Y. tiometers,” L. Krauss, Fairchild 


‘ 


326 ELECTRICAL MANUFACTURING 


n- 
ric 


im 
ay 


ial 
ed 
lio 


\y- 


LTi- 


SO, 


m- 


eT- 
ce 
oni- 


ild 


NG 


Stabilize Amplifier Gain with 


GLOBAR * 






VARISTORS 





SERIES DROPPING 


RESISTOR 7 

4 

VOLTAGE SENSITIVE 
RESISTOR 





AMPLIFIER GAIN IN PERCENT OF NORMAL 


SUPPLY VOLTAGE IN PERCENT OF NORMAL 


Varying supply voltages need not affect perform- 
ance of pentode amplifiers. A GLOBAR® Type BNR 
Voltage Sensitive Resistor in the low potential 
section of the voltage divider— returned to ground 
through the cathode resistor, as shown in this circuit 
for a 12SK7— effectively limits gain fluctuations to 
within +0.2% when supply voltage varies from 
—10% to + 10%. The same supply variation in a con- 
ventional circuit, with a regular series dropping re- 
sistor, results in fluctuations up to +2.5%...more 
than 12 times as great. 

GLOBAR BNR varistors give similar stabilization 
with nearly all r-f pentodes—and some beam 
pentodes. Our engineers will work with you on 
any voltage stabilization problem you have... 
without obligation. Write Dept. EM 87-43, The 
Carborundum Company, Niagara Falls, New York. 


~ GLOBAR 
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ee | « Variation of gain with 
supply voltage for 





12SK7 pentode in circuit B+ 
using linear resistors and 
voltage sensitive (non- 
linear) resistors. 


STANDARD 
RESISTOR 


Circuit using voltage- > 
sensitive resistors has 
voltage divider returned 
to ground through cath- 
ode resistor. 


VOLTAGE 
SENSITIVE 
RESISTOR 

















HOW YOU CAN USE GLOBAR TYPE BNR VARISTORS 


PRODUCT APPLICATIONS 


Television Receivers, 
Cathode-ray Oscilloscopes 










Automatic picture-width control; surge 
limitation to protect tubes. 










Communications 


Automatic signal-strength control; surge 
Equipment 


limitation to protect tubes. 



















Relays, Solenoids, Vibrat- 


Reducing surge voltage peaks to limit 
ing Contact Devices, etc. i i i 


arcing, insulation stresses. 


Small Motors Surge limitation to reduce arcing of 


contact points. 


Low voltage devices Spark reduction to lower interference on 


radio and television. 


Electronic circuits Voltage stabilization; surge limitation; 
generation of unusual wave shapes, 
harmonics; DC control of AC resistance; 
volume compression. 


Ceramic Resistors 


VOLTAGE SENSITIVE © CONVENTIONAL © TEMPERATURE SENSITIVE 


by CARBORUNDUM 





REGISTERED TRADE MARK 
67-43 
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INDUSTRY 


Camera & Instrument Corp. 


“Recent Trends in Terminals for Her- 


metically Sealed Components,” 
E. D. Tidd, Bell Telephone Labora 


tories 


“Capacity Variations with Tempera 


ture for the Sintered Plate Nickel- 
Cadmium Battery,” D. L. Lawson, 
Sandia Corporation 


“RF Circuit Elements with Accurately 


Adjustable Losses,” J. A. Connor, 
Radio Corporation of America 


“Mellon Optical Storage System,” 


A. Milch, Mellon Institute of In- 
dustrial Research, University of 
Pittsburgh 


~ 
e 


Session 5: New Frontiers in Compon- 

ent Development (Continued)—May 5 

“Propagation of Electromagnetic 
Waves in Ferrites,” A. D. Perry, 
Bell Telephone Laboratories 

“Improved Components Based on Fer- 
rite Materials,” N. Cushman, 
M. Geroulo, and D. B. Peck, 
Sprague Electric Company 

“Factors Affecting Transformer Life, 
the Criteria of Transformer Failure, 
and a Suggested Test Cycle,” G. E. 
Walter, and R. L. Hamilton, Gen- 
eral Electric Company 

“Electromagnetic Delay Lines,” H. G. 
Nordlin, Federal Telecommunica- 
tion Laboratories, Inc. 

“Broadband Waveguides for a 4 to 
1 Frequency Coverage,” S. Hopfer, 
Polytechnic Research & Develop- 
ment Co., Ine. 

“Components for a 2000 Megacycle 
Oscillator and Amplifier Circuits,” 
N. C. Colby, Radio Corporation of 
America 





Session 6: Component Requirements 
for Computers, Guided Missiles, and 
| Other New Applications—May 6 


PROVIDE ASSEMBLY SPEED 
THAT CLEARS THE WAY FOR 
FASTER, UNINTERRUPTED OUTPUT 


“Component Parts Requirements and 





@ Your production program need not be 
refarded by outmoded assembly methods 
... Substitute slow, manual handling with 
speedy, mechanical action . . . Use DPS 
modern power-driven equipment. . Benefit 
by the advantages of lower labor costs, 
on-time deliveries, greater profits . . 

Detroit Power Screwdrivers and Motorized 
Hoppers have brought about a new era in 
the feeding and assembly field. Find out 
quickly how these advanced machines 
can be adapted to your requirements . . . 
Send samples now for detailed information. 
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Evaluation for Large-Scale Com- 
puter Applications,” R. D. Slonaker 
and B. L. Stone, International Busi- 
ness Machines Corp. 


“What Guided Missiles Do To Com- 


ponents,” H. A. Stine, Capehart 
Farnsworth Company 


“Misapplication of Relays in Complex 


Airborne Electronic Equipment,” 
M. R. Sumner, Northrop Aircraft, 
Inc. 

“Potentialities of Bimags in Circuits 
of Information Processing Systems,” 
I. L. Auerbach, Burroughs Corpora- 
tion 

“DC to Kilomegacycles Wide-Band 
Amplifiers,” H. Stockman, Scientific 
Specialties Corporation 

“A Note on the Use of Components 
in Radio-Frequency Interference 
Suppression,” S. J. Burruano, Radio 
Corporation of America 
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Com tro { whether 


it’s 
TRANSFORMERS 


designed and built 
especially for your 
equipment ++’ 


OF e4 








As an electrical equipment manufacturer, 
you realize the importance of dependable 
control transformers in the equipment you 


build. For over 30 years manufacturers 
have specified STANDARD CONTROL 
TRANSFORMERS for their product. 
STANDARD TRANSFORMERS are com- 
pactly built to your exact requirements with 
plenty of reserve capacity for accurate 
operating efficiency. Call your nearby 
STANDARD representative concerning 
your transformer problem, or write 
STANDARD for information and literature. 


J 
. THE STANDARD TRANSFORMER COMPANY { 


« 


Trade Mark @ 


WARREN, OHIO 
REPCRESERSTATIVES 08 PRARCUPAL Cr’ 
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v-drives 


your V-drive needs 


The chances are better than even that your V-Drive 
requirements can be met in full from the complete 
stocks of Cast Iron and Pressed Steel V-Pulleys, 
Sheaves, V-Belts and drive parts in the complete 
Maurey Multiple and FHP V-Drive lines. If you re- 
quire special sizes or designs of V-pulleys, sheaves or 
parts, Maurey is staffed and equipped to meet your 
needs and stay within your budget. 


On any V-Drive problem the help of widely experi- 
enced Maurey engineers is available to you without 
obligation. A more efficient drive and lowered cost 
often result from a Maurey engineering analysis. 


Write us of your 
V-Drive problem... 
today. Ask for Maurey 
FHP and MULTIPLE 
V-Drive Catalogs. 
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7 ° Session 7: Automation—Its Impact on 
for good all round service...  Pamieene er 4 


“An Approach to the Automatic Pro- 
duction of Electronic Equipment,” 
L. K. Lee, Stanford Research In- 
stitute 

“Achievement of Reliability by the 
Use of Functional Subassemblies as 
Standard Building Blocks,” J. W. 
Brush, Bureau of Ships, Depart- 
ment of the Navy 

“*Project Mini-Mech,’ (Miniaturized 
and Mechanized Assembly of Elec- 
tronic Units),” A. A. Lawson, Mel- 
par, Inc. 

“The Development of An Automatic 
Component Assembly System,” 
Walter Hausz and I. Katz, General 
Electric Company 

“Reliable Receiving Tubes Designed 
for Automatic Production,” W. R. 
Wheeler, Sylvania Electric Prod- 
ucts, Inc. 


Air Conditioning Sales 
Expected to Double 
in 1954 
SaLes of year-round air conditioning 
for homes in 1954 should more than 
| double such sales in 1953, it is fore- 
cast in the annual report of United 
| States Air Conditioning Corp., one 
| of the oldest companies in the indus- 
try. The report, just issued, states: 
“The future in residential air con- 
ditioning lies not in sales of room 
units alone, but in the full, year-round 
air conditioning of homes. Sales of 
such installations have risen from 
virtually nothing in 1946 to about 
60,000 last year (1953). It would 
appear that 125,000 of such installa- 
tions will be sold in 1954.” 
Within the next five years, the re- 
port states, “it is estimated that a 
total of 2,000,000 homes in the United 


2 2 States will be fully air-conditioned. 

| Within 10 years, the non-air condi- 

STAR Commercial White | tioned home will be obsolete. Year- 
round air conditioning will be stand- 

ard equipment in practically all new 





Here's the most versatile and economical porcelain homes, and there will also be a very 
N bi you can use for a wide range of electrical wiring large number of existing residences 
ei he ceed a devices such as sockets, switches, fuse blocks and in which similar equipment will be 
fe e glad to wor similar parts. Commercial White combines good di- installed, or cooling units added to 
with your engineers. electric properties with mechanical strength. It is ag’ . ee 
. : the heating plants. 
Samples sent on request. adaptable to practically all insulator shapes where TI ee a —_ 
extreme thermal properties are not of prime import- ow! corporation states further that 
ance. Available also in a wide range of colors, this the air conditioning industry as a 
material is popular for such mechanical applications whole may reach a record volume 


as fruit reamers, strainers and bottle warmers. of $2,000,000,000 in 1954, and by 


1963 may be doing $5,000,000,000 
worth of business annually. Forty per 


cent of the total will be in central 

p 0 R C F [ A | N C 0 M Pp A N Y station systems of various kinds, in- 
: stalled mostly in factories and large 

41 Muirhead Avenue + Trenton 9, N. J. | pusiness buildings. Another _ half- 
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Engineering, design, the best materials, pre- 
cise construction, rigid quality controls— 
all that, of course. But that’s not nearly 
enough. 

The finest motor ever made is no good 
unless it’s matched to its job perfectly—down 
to the last turn of wire. That’s why Fasco 
Motors are never sold off the shelf—but only 
after thorough tests in the product itself, 
under actual operating conditions. 

If you have a product that can use a shaded 
pole motor (1/500 to 1/8 h.p.), it will pay 


you to make use of Fasco’s engineering serv- 
ice. From basic frames (2-pole, 4-pole, or 
6-pole) Fasco engineers—armed with your 
product—develop the right combination of 
operating characteristics. This work is done 
in Fasco’s laboratories or, if you wish, in 
your plant. 

The result is a ‘‘special’’ motor, proved in 
performance. Then, made in volume by the 
most modern methods, it comes to you at a 
price you'd expect to pay for a ‘‘standard.”’ 
It’s a good motor in every sense of the word. 


Write Fasco about a good motor for your product. 


INDUSTRIES, INC. 


ROCHESTER 2, 





NEW YORK 


Small motors and blowers for industry 


MARCH 1954 


What makes a good motor...for you? 
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a special message for 
Mate iela lice MMe RAC Lim Pl aa 


as 


ae REINS BERGE Poco. 


need a finish for 


Tm ees IRIDITE 


Here’s the finish that combines corrosion resistance and 
paint adherence with extreme ease of application. It can 
be welded or soldered with no difficulty and presents no 
problem in ‘“patching’’ scratches, marks or scraped 
sections. Here’s what you can do with Iridite: 


ON ZINC AND CADMIUM you can get highly corrosion re- 
sistant finishes to meet any military or civilian specifi- 
cations and ranging in appearance from olive drab 
through sparkling bright and dyed colors. 


ON Copper ... Iridite brightens copper, keeps it tarnish- 
free; also lets you drastically cut the cost of copper- 
chrome plating by reducing the need for buffing. 


ON ALUMINUM Iridite gives you a choice of natural alumi- 
num, a golden yellow or dye colored finishes. No special 
racks. No high temperatures. No long immersion. 
Process in bulk. 


ON MAGNESIUM Iridite provides a highly protective film 
in deepening shades of brown. No boiling, elaborate 
cleaning or long immersions. 


AND IRIDITE IS EASY TO APPLY. Goes on at room tempera- 
ture by dip, brush or spray. No electrolysis. No special 
equipment. No exhausts. No specially trained opera- 
tors. Single dip for basic coatings. Double dip for dye 
colors. The protective Iridite coating is not a superim- 
posed film, cannot flake, chip or peel. 

WANT TO KNOW MORE? We'll gladly treat samples or send you 


complete data. Write direct or call in your Iridite Field Engineer. 
He's listed under"'Plating Supplies” in your classified phone book. 


ys N 


N 4004.06 E. MONUMENT STREET ¢ BALTIMORE 5 MD 


P be wat era’ 
a “1, "48 


INCORPORATED 
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billion will be in self-contained units 
for smaller commercial applications, 
such as stores or restaurants. The bal- 
ance will be for residential air con- 
ditioning, including year round sys- 
tems and room units. 

U. S. Air Conditioning Corp., has 
just doubled its manufacturing facili- 
ties in anticipation of the expected 
expansion in business. “The market 
potential for the air conditioning in- 
dustry has barely been scratched,” the 
report concludes. OOO 


New High for ASTM 
Committee Meetings 


SoME 428 meetings of ASTM tech- 
nical committees were held during 
ASTM Committee week in Washing- 
ton, February 1 to 5. Registration 
reached 1413—a new record. Research 
work was discussed and many specifi- 
cations and tests completed. 

A list of the major committees of 
interest to ELECTRICAL MANUFACTUR- 
ING readers follows. Most of these had 
numerous subcommittee and_ section 
meetings. 


A-3 on Cast Iron 
A-5 on Corrosion of Iron and Steel 
A-7 on Malleable-Iron Castings 


A-10 on Iron-Chromium, _ Iron- 
Chromium-Nickel and Related 
Alloys 

B-1 on Wires for Electrical Con- 
ductors 

B-2 on Nonferrous Metals and 


Alloys 


B-3 on Corrosion of Nonferrous 
Metals and Alloys 

B-5 on Copper and Copper Alloys, 
Cast and Wrought 

B-6 on Die-Cast Metals and Alloys 


B-7 on Light Metals and Alloys, 
Cast and Wrought 

B-8 on Electrodeposited Metallic 
Coatings 

C-16 on Thermal Insulating Mate- 
rials 

C-22 on Porcelain Enamel 

D-1 on Paint, Varnish, Lacquer, 
and Related Products 

D-11 on Rubber and Rubber-like 

Materials 

1 on Methods of Testing 

4 on Metallorgraphy 

7 on Non-Destructive Testing 


E 
E 
EK 
E-9 on Fatigue 
E-10 on Radioactive Isotopes 
E 


-11 on Quality Control of Mate 
riasls 
K-12 on Appearance 


Joint Committee on Paint, Varnish 
and Lacquer 


ELECTRICAL MANUFACTURING 


Complete specifications and prices available on request. 4 and 7 enclosures also available. 
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Control Panels— Electric Gager— Limit Suitehes 


GEMCO beth ical | (3 KL 
CENA. 


Nd 1 ae) =) 





2035 W. CHARLESTON STREET 
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Cam & Gear, Rotary Limit Switch 
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GEMCO ELECTRIC Rotary Limit Switch. 
For use where movement can be ex- 
pressed as shaft revolutions. Precisely 
controls movement of electrically oper- 
ated doors, windows, machinery, large 
valves, etc. Large selection of gear 
ratios assures unlimited control. Easily 
adjusted cams lock securely in place. 


Highest quality bronze and steel gears 
supported by Oilite bearings. Enclosure 
is durable, molded, Gemco Fibraloy, 
a special fibre glass alloy resistant to 
shocks, solutions of acids, alcohols, 
hydrocarbons and heat. NEMA type 
















HATEVER your specific 

needs, depend on PRE- 
CISION PAPER TUBES to meet 
all requirements. Spirally wound 
under pressure, PRECISION 
PAPER TUBES are subjected to 
rigid tolerance control to in- 
sure strict adherence to specifi- 
cations and provide maximum 
winding space. PRECISION 
PAPER TUBES possess 15 to 
20% greater strength, yet are 
light in weight. 


Made from the finest dielectric kraft PER TUBES afford high insulation, heat 
or fish paper, phenol impregnated, ace- dissipation and moisture resistance. 
tate or combinations, PRECISION PA- Any size, shape, |.D., O.D. and quantity. 


Write today for Arbor List of over 2000 sizes . . . Send specifications for free sample 


PRECISION PAPER TUBE CO. 


CHICAGO 47, ILLINOIS 
Plant No. 2: 79 Chapel St., Hartford, Conn.—Also Mfrs. of PRECISION Coil Bobbins. 
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SANTI OLA Ut 


IN ANY QUANTITY! 


.. and Never a Tool Charge 


NEW Cree-ft 
GOLD INLAY KNOBS 


You can get beautiful gold inlay knobs, 
pointers, instrument controls . . . thousands 
of styles and varieties . . .in any quantity from 
GEE-LAR—The House of Knobs. They’re avail- 
able in both knurled and spring types, in either 
walnut or ivory backgrounds. For faster service 
and lower cost. . . plus the widest selection 
... get your Gold Inlay Knobs from GEE-LAR! 


WRITE TODAY 
for Gee-Lar Catalog 


tT’S FREE! 


GEE-LAR MANUFACT| 
823 Elm Street © & 


Fe | 


SERVOBIRD Quo 


S) 











**Wanna Nyquist Diagrammed? 





A Function Transferred?” 


In one convenient instrument, here is test equipment 
for determining, in design or production phases, 
the dynamic performance of regulators, governors, 
process controls, positioning servomechanisms. 


Only the 


SERVOSCOPE™ 


has all these features: 
e Applicable to both AC carrier and DC 


servo systems, 

e Generates: 1. Sine-wave modulated carrier 
2. Low frequency sine wave 3. Low frequency 
square wave 

e Built-in electronic sweep with no sweep potentio- 
meter to wear out and require replacement. 


e Dynamic frequency control range of 200 to 1. 


Write Dept. EM-3. 


Booths 203 and 300 Production Road, IRE Show, 
Kingsbridge Armory, Bronx, March 22 through March 25. 


sc t10 C 





‘Output wave forms of Servo- SERVO 


scope displayed against inter- 
nal linear sweep generator, CORPORATION OF AMERICA 
frequency ¥ cycle. New Hyde Park, New York 
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Bibliographies 


(Continued from page 128) 


RCA Victor for insulating tapes, paper 
and wire enamel. 

Printed-Circuit Design Sources, Decem- 
ber 1953, page 129. Tabulation of 
commercial and experimental design 
and fabrication services; survey of 
materials used, end-product specialties, 
and design information. 

New High-Temperature Laminates Eval- 
uated, November 1953, page 164. 
Comparative heat-aging studies of 
high-pressure and low-pressure silicone 
laminates, low-pressure polyesters, 
low-press phenolics, and of magnesium 
and aluminum. 


Voltage and Vibration Effect on Motor 
Insulation, November 1953, page 109. 
Report on insulation life tests using 
methods developed at Naval Research 
Laboratories to stimulate motor wind- 
ing conditions. 


Cast Resins in Cyclotron Coil Magnet, 
October 1953, page 154. Design de- 
tails of glass-polyester application in 
cyclotron magnet assembly. 

Plastics Applications in Business Ma- 
chines, October 1953, page 112. Case 
histories show applications by IBM 
for phenolics, ureas, nylons, glass- 
polyesters and other materials. 

New Nonrigid Materials for Functional 
Design of Electrical Insulating Sys- 
tems, September 1953, page 123. 
Special 16-page survey and evaluation 
of new materials and composite struc- 
tures important in the functional de- 
sign of electrical insulating systems. 
Mylar polyester film, Teflon film, glass- 
fiber paper, mica paper are among new 
materials discussed. 

Improved Fluorocarbon-Insulated Hook- 
up Wire, August 1953, page 110. 
Summary of developments under Sig- 
nal Corps sponsorship leading to thin- 
wall flexible insulation for wide range 
of service. 

Figure of Merit Basis for Selecting Cast- 
ing Resins, July 1953, page 146. 
Methods developed and used at Stan- 
ford Research Institute. 

Evaluating Transformer Insulating Sys- 
tems, July 1953, page 93. Results of 
aging tests on several materials used 
in dry-type transformers. Discussion 
on sealed-type units, also on Class H 
types. 

Quartz-Embedded Electronic Circuits, 
June 1953, page 159. Novel technique 
utilizes finely ground pure quartz as 
embedment medium in place of cast 
resins. 

Conductive Plastics on Analog Compu- 
ters, June 1953, page 156. Describes 
design reasons for utilizing special 
class of plastics for rectilinear poten- 
tiometer elements in analog computers. 

All-Printed Circuit Electronic Assembly, 
June 1953, page 152. Design utilizes 
flexible laminates for printed-circuit 
bases. 
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Elkonite Contacts Combine... 


e Good Conductivity 





e Resistance to Sticking 


e Resistance to Are Erosion 


e Impact Strength 


---in a way that can’t be matched! 


for heavy duty circuit interrupting service Elkonite Contacts 
have no equal. They are made by an exclusive Mallory process 
that combines the desirable qualities of metals which cannot be 
alloyed. The high melting points of tungsten, molybdenum or 
their carbides are combined with the current-carrying ability of 
silver and copper through a unique impregnation process that is 
the result of 25 years of Mallory pioneering in the specialized 
field of contact materials. 


It is not only the composition that makes Elkonite a superior 
contact material ...it is the physical structure... the way the 
materials are combined. 


The result is a contact material that has no equal in combining 
good conductivity, impact strength, resistance to are erosion 
and sticking ... qualities that mean top performance in heavy 
duty service. 


When you specify Elkonite, the contacts in your products will 
last longer... give better performance. And Mallory has a 
complete family of contact materials that will meet all the 
requirements of circuit breakers and switch gear of any rating. 


New Contact Catalog 


Write for your copy today. It includes 
a discussion of Mallory materials and 
facilities for producing contacts and 
contact assemblies for every service . . . 
as well as valuable technical and de- 
sign data. 





PR MALLORY @CO! 


Expect More... Get More from MALLOR 


“ae 


P.R. MALLORY & CO. inc. 


Serving Industry with These Products: ; ess aa § : * 
Electromechanical—Resistors * Switches * Television Tuners * Vibrators . : : A t 


Electrochemical— Capacitors * Rectifiers * Mercury Batteries 
Metallurgical— Contacts * Special Metals and Ceramics * Welding Materials 





P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Plastics Applications in Electric Motor 
Design, June 1953, page 107. Design 
problems analyzed. Influence of selec- 
tion of plastics on size and weight of 
motors. 

Temperature - Humidity Evaluation of 

Plastics, May 1953, page 105. Realistic 

data for appraising electrical perform- 
ance under severe environmental con- 
ditions, based on results of special 
cycling tests. 

British Developments in Embedded and 
Printed Circuits, May 1953, page 84. 
Review of current thinking and prog- 
ress, including automatic assembly 
methods, based on recent official re- 
ports; characteristics of embedment 
resins discussed and application cited 
for circuit in telemetering unit. 

Chemical Structure Effect on Plastics 
Dielectrics Properties, April 1953, page 
114. Why and how the chemical 
structure determines its electrical 
characteristics and performance. 


Testing Insulation Systems for Rotating 
Electrical Machines, March 1953, page 


. ‘ ~) = Ny 
MA) ) fh CS a = 112. Complete text of proposed ATEE 
4 ‘ test code for functional evaluation of 
motor insulation materials. 


Shock Resistance of Molded Thermoset- 
ting Plastics, February 1953, page 110. 
Improved Navy-developed test ma- 

Set New Records for chine is useful in design of electronic 
and electrical shockproof equipment. 


f~ Evaluation Tests for Molded Plastics 
C) | | | — | N ~ S ie Materials, January 1953, page 100. 
Analysis and significance of tests de- 


veloped by Seintilla Magneto Div., 


( ' Bendix Aviation Corp. Modified ASTM 
and ‘ © N - - Tests described. 


Safe Minimum Distances for Electrical 
Creepage and Clearance, January 
1953, page 78. Results of exhaustive 





UNDREDS OF THOUSANDS of Marco Motors are investigation at New York Naval Ship- 

! operating today in homes, offices and factories. yard on 14 plastics materials. Recom- 
; ; : ; as mended values and specifications. 

They are working quietly in room air conditioners, Ceramic-Fiber Paper Electrical Insula- 

unit heaters, office machines. You are not conscious tion, December 1952, page 136. Re- 

of their presence but pay tribute to the quality and port of investigation of paper made 


from aluminum silicate fibers. Property 
data tabulated. 


Rubber-Modified Epoxy Casting Resins, 


good value of the equipment that serves you. 


Back of Marco Motors is the precision engineering that 


December 1952, page 127. New class 
has produced an electrical design that practically elim- of resilient compounds described and 
inates AC hum. Mechanical tolerances are maintained case histories illustrated. 
constantly. Electronic balancing assures vibration free oe ee 
performance. Ingenious Bearing and lubrication system A report on IEC meetings includes 
assure long, trouble-free life. The long experience in summary of work in electrical insula- 
the manufacture of shaded pole motors now benefits — 


Research Progress in Dielectrics—1952, 

December 1952, page 109. Review of 
sa . Sixth Annual Conference on Electrical 
New type motor mount eliminates parts and labor in Insulation. Class H insulation, effects 
assembly of room air conditioner applications. Available of high-energy radiation, ferroelectrics, 


. ; . . . ferromagnetics were highlighted. 
in various heights as required b ur design. 
5 4 : ga Synthetic Rubber-Epoxy Elastromeric 


many through our modern production methods. 


: 2 Compounds, December 1952, page 10. 
Write for literature on Summary of developments and tabu- 


MARCO MOTORS ieenlicoe Seah Sidi. Minow 


ber 1952, page 280. Case histories 
covering uses in instruments and coal- 
Prt knee atten mining equipment. 

ares High-Voltage Barriers of Acrylic, Nov- 
ember 1952, page 154. Application in 
airport approach-lighting systems. 


‘our sr3octue xf 


»sadvo made sr « 





336 ELECTRICAL MANUFACTURING 





z 
thay 


SHO e 


Sea 


. 
&.: 
aa 
eo 








TERMINALS rtd PUSH HA 


ave light enough to fly! 


From the very start when Fusite pioneered the CUTTING 4) 
first hermetic terminal that was an interfusion 
of glass and steel we aimed at a favorable 


. WER AN 
weight-to-strength ratio. eae © 
Though there have been many improvements 
in both designs and materials our basic idea 
remains unchanged. Even a terminal which 
serves as a structural part (many of ours do) 
should not include unnecessary weight. Only 
where an actual interfusion of glass and metal 
exists can a light formed 
stamping be used. 





AGITATOR 
AND HEATER 


‘The Model F-1 shown here is 
a single pole, double throw thermostat used to 
switch circuits from high to low heat where two 
heating elements are used. For example, an appli- 
ance may have one heating element with 4500 
watt capacity and a heat holding element with 
1000 watt capacity. When the thermostat calls for 
heat, the 4500 watt element is in action. When the 
desired temperature is reached, the main contacts 
are broken, the low heat element is cut in and the 
1000 watt element will function until a drop in 
the temperature causes the thermostat to operate 
and switch contacts back to the 4500 watt element. 
May be used to operate fans in air duct or 
agitators in tank, etc., in combination with heaters 
when desired. Write for Catalog. 


Kohortshaw-Pulton 


® CONTROLS COMPANY 


' ROBERTSHAW THERMOSTAT DIVISION, YOUNGWOOD, PENNSYLVANIA 


We suggest that any her- 
metically sealed electrical 
component that may be 
called upon to fly should 
have rugged light weight 
Fusite Terminals. 





See us at the I.R.E. Show 
Space 824 Audio Ave. 





Send for your FREE copy of our 
catalog giving complete informa- 
tion of our extensive line to 
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SLecl 
WASHERS 





Standards 
.. Specials 


When you get an ear ring for washers, 
answer the lads with standards and specials 
from Joliet. Thousands of special dies 
in many shapes and forms to meet your 
needs — 9/32" to 8" O.D., gauges No. 28 
to 3/8". A variety of finishes available Your emergency 
including: Electro-plating, Galvaniz- ass calalemesacedtanias 
ing, Parkerizing and Cyanide hardening. our special concern 





After All! There's no substitute for quality and service. 


JOLIET WROUGHT WASHER CO. 


207 CONNELL AVENUE, JOLIET, ILLINOIS 





MAGNETIC,VACUUM TUBE and 
TRANSISTOR - MAGNETIC 


Servo Amplitiers 


MODEL 434-B (400 cps) 


TRANSISTOR-MAGNETIC circuits, 
Absolute Reliability. 
Hermetically sealed. 


For MK 14 & MK 7 
servo motors. 


@ Zero stable with 
line voltage and 
temperature. 


move. 41Q0-A co <os) 


@ Adjustable gain, damping & 
phase. 


















@ Matches any A.C. data system. 


@ Drives Dieh! FPE-25-11 servo 
motor. 


@ SERVO AMPLIFIER 
- Our complete catalog on ser 
a se we amplifiers and test tesa 
CO INDUSTRIAL CONTROL COMPANY available on request. 
WYANDANCH, L.I., N.Y. 


MIDLAND 3-7548 
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Silicone Rubber for Mechanical Compo- 
nents, November 1952, page 142. Re- 
view of applications such as gasket 
seals, bushings, and vibration mounts 
Tabulated properties. Ilustrated cass 
histories. 


Bibliography 
Appearance Design 


For more than 20 years the editorial 
program of ELEcTRICAL MANUFACTURING 
has recognized the importance of ap- 
pearance in the design of electrical 
products. The contributions of the ap- 
pearance designer—whether as a_ con- 
sultant or a_ staff member—have been 
evaluated and reported in a continuing 
series of feature articles, too long to list 
in full. But here are the major contribu- 
tions published during the past ten years, 
starting with discussions of military in- 
fluences on appearance of postwar de- 
signs. 


What’s Ahead in Heavy-Duty Product 
Design, June 1944, page 90. Recon- 
ciling the conflict between airbrush 
drawings of new postwar products and 
warnings from production men to ex- 
pect nothing new for some time; Her- 
bert Rosengren also points to the new 
hard beauty in war-influenced styling. 


Know Customer Wants and Design to 
Them, September 1944, page 90. War 
engendered influences that will affect 
postwar products, discussed by Harold 
Van Doren. 


Let’s Be Realistic About New Products, 
November 1944, page 90. A plea by 
Brooks Stevens for sound thinking. 
planning and acting in the transition 
to peace-time product design; several 
case histories. 


Redesign Certain for Postwar Products, 
January 1945, page 98. Some stimulat- 
ing observations by Peter Muller- 
Munk on effect of progress in materials 
components. fabricating methods and 
customer wants on new products. 


Industrial Designing Balances Technics, 
Merchandizing, Styling, December 
1945, page 121. Qualities of a good 
industrial designer should include ac- 
tual production experience, knowledge 
of engineering materials and processes, 
as well as artistic flair. 


Industrial Design in Partnership with 
Engineering, October 1946, page 120. 
How the industrial designer coordi- 
nates his activities with those of his 
client’s engineers to build in better 
appearance; as told by Walter Dor- 
win Teague. 


Future of Industrial Design as a Profes- 
sion, December 1946, page 136. Philip 
McConnell discusses need for corre- 
lating architectural and engineering 
aspects to meet needs of expanding 


field. 


Getting the Most Out of Your Industrial 
Designer, August 1947, page 96. Best 
results follow with a cooperative re- 
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Worthington Pump Used | | 
in Billet Descaling a 


f g 


aes 





is powered by Star-Kimble Motor 


This Worthington 2%,” by 12” plunger pump, shown installed at the 
South Bend Plant of the Oliver Corporation, produces the pressure 
needed to force water through the nozzles of a Worthington descaling 
system. Billets are fed into the descaling cabinet at the rate of 125 an 
hour. To maintain uninterrupted production flow at this rate of descal- 
ing calls for an unfailing supply of water to the nozzles of 110 gpm at 
2,500 psi. To power the pump for this service, Worthington selected a 
Star-Kimble squirrel-cage motor. 


IN ADDITION 





For information on standard squirrel-cage motors, write for Bulletin B-201. 


Standard and special motors of all types, 1 to 125 hp; generators 


and motor-generator sets, 1 to 100 kw; Marine motors 4 to 125 hp. 


Star-Kimble 


MOTOR DIVISION 
of Miehle Printing Press and Mfz. Co. 





206 Bloomfield Avenue Bloomfield, New Jersey | 
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All-At-Once 


lationship between designer, engineer- 
ing, production, advertising and sales, 
according to J. F. Barnes. 


Teamwork Relationships of Design, En- 
gineering and Sales, October 1947, 
page 110. Looking at styling and de- 
sign as a fundamental sales tool at 
Kelvinator where appearance design 
and engineering are combined. 


Design as a Synthesis of Engineering and 
Salesmanship, October 1947, page 158. 
Successful product must have attrac- 
tive appearance in addition to utility; 
Montgomery Ferar shows how appear- 
ance was 
examples. 


improved in a_ series of 


Coordinated Design of Major Electrical 
Appliances, March 1948, page 89. Im- 
portance of family identity for mer- 
chandising, manufacturing and_ users 
point of view presented by Ray Patten. 


Why Not Design Simpler Appliances for 
Mass Production? May 1948, page 110. 
Martin Brownshield discusses need for 
lines of lower-priced but serviceable 
and safe appliances; offers some spe- 
cific design suggestions. 


Seven Case Histories in Appearance De- 
sign, October 1948, page 112. Seven 
industrial designers interpret their 
philosophies of form and color in terms 
of appearance objectives; close collab- 
oration with engineers is emphasized. 


Commercial Appliance Line Redesigned 
in Integrated Units, October 1948, 
page 162. How a complete line of 
separate electric counter cooking units 
was redesigned by Hotpoint to reduce 
production cost and increase sales. 


Designing to New Requirements in Elec- 
tronic Dictation, November 1948, page 
82. Design story behind the new Dic- 
taphone with emphasis on compact- 
ness, appearance, 


ease of operation. 


Designing a Knife Sharpener, May 1949, 
page 92. Case history of effective col- 
laboration between engineer and_ in- 
dustrial designer, as told first by the 
engineer and then by designer Joseph 
Palma. 


Will It Sell? October 1949, page 102. 
Key to obtaining huge consumer ac- 
ceptance of Philco products comes 


from: study of buying moods, market 
surveys, sales statistics, research, pro- 
duction and the re- 
actions of assembly line workers. 


experience even 


Electric Range Line Designed for Pro- 
duction, March 1950, 104. In 
new line of five Hotpoint models en- 
gineering and appearance design were 
integrated into plant and_ production 
facilities. 


page 


Designed for the Woman Buyer, April 
1950, page 118. Problems in appear- 
ance that were met in a new portable 
sewing machine redesigned by Ray- 
mond Loewy Associates. 


Redesign 
1950, page 78. 


Pays Off, July 
Entire line of eight 
Yates - American woodworking ma- 
chines was redesigned at one time 
for modern appearance, improved per- 
formance and reduced costs. 


ELECTRICAL MANUFACTURING 


KNOWLEDGE AND SPECIALISTS IN ELECTRICAL 
" MANUFACTURING ... 


Alcoa Development Division are men already familiar 


Among the specialists at the 


with the problems of electrical manufacturing. They are 
your liaison with the Alcoa research, test and fabricating 
facilities that can be put to work on your problem. Their 
knowledge of practical problems of fabrication and costs, 
gained in thousands of projects, can help you in every 


phase of yours, 


ADVANCED TEST EQUIPMENT .. . Whether you 
want to check the soundness of your new product by 
X-ray or test it under a load of 3,000,000 pounds, the 
equipment is here to do it. Years of normal operation can 


be crammed into hours or days to prove the theories of 


basic research and test the soundness of designs. 


MARCH 1954 


FACILITIES FOR BROAD RESEARCH .. 


your project will require only routine research. But if 


. Perhaps 


you must probe into the basic nature of aluminum—its 
alloys, strength, chemical and physical properties—Alcoa 
has the facilities. Facilities which developed most of the 


aluminum alloys in use today. 


SHOPS FOR PROCESS DEVELOPMENT .. . After 

thorough research and testing, the actual fabrication 
of your project in aluminum may pose further problems. 
Here Alcoa makes available all the techniques of joining, 
forming, machining, casting, heat treating and finishing 
to create a practical pilot model, then suggests low-cost, 
eflicient methods for its fabrication. 
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Styling and Engineering Coordinated, 
October 1950, page 96. Finished engi- 


a TAAL eered a) ROLL y iy i neering at Eastman Kodak is routed 


through a styling division to develop 


a family resemblance in unrelated 
| products. 
Design Ideas from Abroad, December 
1950, page 76. Survey of wide range 


TL 


of products shows many ingenious and 
| advanced designs, some new concepts 
and production techniques. 


Electrically Operated Laboratory Titra- 
tor, May 1951, page 76. How Beck 
man engineers proceeded to establish 
forms, mechanical features and ap- 
pearance design for an instrument in 
a new field. 


Industrial Designers Can Face Today’s 
Challenge, June 1951, page 117. Pro- 
vocative discussion by Peter Muller- 
Munk on the place of the industrial 
designer in an economy dominated by 
military rearmament. 





| Practical Approach to Color in Design, 
| July 1951, page 82. Why and how 
color is specified, methods used for 
production control, limitations and cur 
rent trends including color coding for 
controls. 


| Change of Shape Involves More Than 

Insert Iron Core Styling, October 1951, page 108. Clos« 

cooperation between Schick’s engi 

necring department and industrial de 

signer Carl Otto was required in 

developing a basically new shape for 
an electric shaver. 


Introduction to Human Engineering in 
Design, March 1952, page 90. Per 
ceptual and response mechanisms of 
human operator must be evaluated and 
specified into the man-machine system. 


Hand Mixer—Engineering and Appear- 
ance Design Fused, October 1952, 
page 106. How functional appearance, 
mechanical perfection, ease of use, 
reasonable cost and competitive per 
formance were achieved in this project 
for Waring done by Frances Collura. 


| Product Design in Britain Today, March 
1953, page 120. Six case histories 
showing the direction that appearance 
design is taking in appliances and in- 





: Z dustrial equipment. 
Engineered In response to consistent demand, we guaran- 4 : = aa 
2 : tee prompt delivery of iron cores . . . right X-Ray Trigger Switch Human Engi- 
Economy ere from stock .. . at volume prices. We carry in- neered, March 1953, page 142. Prob- 
@ HIGHEST PERFORMANCE ventories of cores proven to be of the widest lems faced in designing a hand-oper- 
and highest use . . . standard enough in me- | ated switch mechanism to perform 
MARALS chanical and electrical specifications so that | three functions with “expected” mo- 
with little effort your design engineers may | tions and reactions. 
e UNIFORM HIGH apply these cores to a wide variety of uses. | Washer for Compact Living, February 
QUALITY We invite your inquiry . . . literature is avail- 1954, page 114. Appearance design 
able upon request! | objections set forth by Henry Drey 
@ LOWEST COST ; ; sa fuss in redesigning the small-size 
If you still need ‘Custom Engineered Cores”’, Hoover clothes washer for export and 
@ STANDARDIZATION send your specifications. domestic sales. 
DELIVERY FROM STOCK 





4 | Bibliography 
TTT) GS, GTA ss | Serze Centred Sytem 


Since the publication of a bibliography 
under this title a year ago the follow 


wiley Powore 


9540 Tulley Avenue Oak Lawn, Illinois association ing feature articles have been presented 
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DEPENDABLE INSULATION IS 


NEW G-E 9615 
INSULATING VARNISH 





G Hs 
Gou COR pre pe confulence nm — 
GENERAL @ ELECTRIC 
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VITAL TO GOOD ELECTRICAL PERFORMANCE 























General Electric 9615 offers you a new high- 
heat-resistant insulating varnish with excellent 
bonding strength. Unlike conventional varnishes, 
G-E 9615 maintains its heat resistance (to 350 
F) without sacrifice of bonding strength. In addi- 
tion, it offers: 


* Excellent flexibility 
* High dielectric strength 
* Fast bakes at low temperatures 


*% Good chemical, oil and moisture 
resistance 


Use G-E 9615 to spray, dip, roller coat, brush or 
impregnate generators, coils, motors and trans- 
formers. 


Send coupon today for technical data! 


General Electric Company 
Section 413-2A, Chemical Division 
Pittsfield, Massachusetts 


Please send me complete technical data on G-E 9615 
insulating varnish. I want this for: ( ) Reference 
purposes only ( ) An immediate application on 


Name 
8S eee 
Ong a ee 


City —__Zone___State 





SKINNER v2 STAINLESS STEEL SOLENOID 
TWO-WAY CUT-OFF VALVES 


for Air, Water, Inert Gases, Oils & Other Media 


- 









__ SMALL 


Weighs only 9 ounces. 


r 10P QUALITY 


Finest materials—Engineered Construction. 


DEPENDABLE 


Performance measured in millions of cycles. 


INEXPENSIVE 


Competitively priced. 


There's 


“value-plus” 


in these new, miniature Skinner V2 Stainless Steel 
Valves. They are competitively priced, 


yet skillfully engineered to highest 


quality standards. Stainless steel internal parts, bubble-tight shut-off, and 


direct mounting make them ideal for a 


wide range of applications, such as 


automotive fuel systems, humidifiers, lubricating systems, welding and spray- 


ing equipment, and many others. 


Skinner V2 valves feature “fail-proof” 


shut-off — pressure and springs 


combine to snap valves shut at the instant current goes off. Precision-molded 
HY-CAR plunger inserts assure leakproof operation — through millions of 
cycles. Moisture-resistant, varnish-impregnated coils and aircraft type O-ring 
seals are other quality features. Write for BULLETIN 534 


SPECIFICATIONS 


ee Two-way Normally Open or Normally Closed 
i itech bketiawSentee eee ew eed econ 0-250 P.S.I. 
SS COTE PTET CET ET OTT TLE TT eT Te %a" to Ye" 
i véipeveteee knees pe inlinienaeniancul Ye" or V4" NPT 
inns Sab aie eb ad 66s oe O00 All common AC, DC Voltages 
ORs ciivceews biwseeene eres oud 9 Watts Maximum 


Skinner V2 Series Valves are also available with or without time delay 
for pressure type oil burner. Write for BULLETIN 528 


TYPICAL SKINNER VALVES 


Write for information about our complete line. 


V5-3 
Quick Exhaust V9 
X5 V10 a Tm 
ae es 
hk Ge fe Oo 
po Pa oq 
PS 
‘fs | | 2 








THE SKINNER CHUCK COMPANY 
108 EDGEWOOD AVENUE, NEW BRITAIN, CONNECTICUT 
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in a continuing program covering prac 
tical application data on servo systems 
as machine control elements. 


Maintenance Considerations in Designing 
Synchro Systems, April 1953, 
147. Service difficulties encountered 
with servo systems using synchros. 


page 


Steering Servo Uses Magnetic Amplifiers, 
May 1953, page 130. Fail-safe 


for controlling rudder position. 


system 


Feedback Control in Multi-Motor Drives, 
July 1953, page 86. 
trol elements are 


three con 
employed to 
and co-ordinate the 
main drive 


How 
idjust 
speeds of three 


motors in a textile slasher 


Matching Loads and Speeds on Convey- 
or Drives, August 1953, 
Servo systems with synchro 

magnetic 

used to synchronize 


page 90, 
trans 
ducers and amplifiers are 
separately motor 
ized assembly conveyors. 

Control for Ward Leonard 
October 1953, page 155. Ele 


servo system gives good speed 


Thyratron 
Drive, 
tronic 
regulation on fractional-hp motors 


Integral-Horsepower Synchro 
November 1953, page 144. Design and 
operating principles for electrical sys 
tems that take the place of mechanical 
couplings in 


Systems, 


multi-motor machin 


drives.® 


Fast-Response Error Detector for Servos. 
1953, page 139. A ger 
manium diode used as a 


December 
passive r-f 
chopper element. 


Thyratron Control of 
ary 1954, 


transducers 


Air Pistons, Janu 
page 82. 
energize a 
to make 
tons meet precisely in space 


Position-sensing 
motor-driven 


centering valve opposed pis 


Tracer Drive, Keb 
page 101. Vibrating con 
thyratrons to control di 
rection and speed of steering motor. 


Control of 
1954, 
tacts operate 


Vibrator 
ruary 


Control Systems, 
Annotated list 
references published during 
the preceding year.° 


Bibliography—Servo 
March 1952 


of nine 


, page 105. 


Bibliography—Servomechanism — Design, 
May 1952, page 302. Complete list 
of references to articles published sinc 
1944 presenting both fundamental and 
application data on servo systems as 
control elements.‘ 


Bibliographies 
March 1954 


Annotated lists of 
articles in earlier 
MANUFACTURING 


January - 


references to feature 
issues of ELECTRICAT 
have appt ared on th 
following subjects during the first three 
1954. Each list 


to provide background — for i 


ISSUICS ol Was prepared 


current 


ELECTRICAL MANUFACTURING 


Observe and Measure... 


Grid and plate waveforms of amplifier are dis- 
played on common time base for accurate com- 
parison. Grid waveform (top) observed on 100 
millivolts full scale; plate waveform (bottom) 
observed on 100 volts full scale. Illuminated cali- 
brated scale facilitates both visual observation 
and analysis of oscillogram. 











_ DUMONT TYPE 322-A 
| Dual-Beam Cathode-ray Oscillograph 
| | Observe and accurately measure two signals simultaneously 


on a single cathode-ray tube screen with the new Du Mont 
Type 322-A Cathode-ray Oscillograph. 

In addition to the well-known advantages of observing 

the true relationship between two signals on the same screen, 
Du Mont offers built-in, accurate amplitude calibration of 
each of the two channels in the new Type 322-A. Push-button 
calibration, plus an illuminated scale permit rapid, 
convenient, wide-range voltage readings of signals. 

The accuracy achieved in the new calibration system 

of the Type 322-A results from the use of the newly developed 
Du Mont Type 5AFP- tight tolerance cathode-ray tube. 


FEATURES 





@ High-accuracy, dual-beam Type SAFP- Cathode-Ray Tube. 
@ Essentially two complete time-tested Type 304-A cathode-ray 
voltmeters in one cabinet. Ranges of measurement from 100 


millivolts full scale to 1000 volts full scale. 


@ Expansion to 5 times full scale vertically and 6 times full scale 
horizontally. 


@ Sweep ranges from 2 cps to 30 KC compatible with frequency 
range of d.c. to 10% down at 100 KC. 


@ New concentric knobs for easy manipulation and accurate resetting. 





@ Illumination of special calibrated scale can be varied for 
] 
¥ 


cc | J} WRITE FOR 322-A BROCHURE viewing and photography. 
od 


nt ALLEN B. DU MONT LABORATORIES, INC. 760 BLOOMFIELD AVENUE, CLIFTON, N. J. 
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UNIVERSAL 
meets exacting 


DESIGN 




































TOROIDAL COILS 


Our specially designed machines now wind 
Toroidal Coils quicker and with more accuracy than 
other standard methods Universal Toroidal Coils 
in any size wire to your specifications—are economical 
in materials and possess the smallest external 
leakage field of all other shapes. 
Universal Toroids wound to Mil-T-27 specs. 
Wire sizes #42 (.00249 mils) to #10 (.1019 mils). 
Excellent Delivery in small or large quantity. 






Engineering Service Available. 


“ACCURACY IS A UNIVERSAL WORD" 


UNIVERSAL wavoracrnme COMPANY, INC. 





Monroe & Michigan Aves., Kenilworth, N. J. 


ZB Prevent Costly Burnouts 


74 5-3 ; aan - a 


qu — } co): 





with 
VAP-OIL-TITE 
FITTINGS 


Fouled contacts cause costly because a collar covers metal 
burnouts and down-time. Use edges making burring unneces- 
VAP-OIL-TITE FITTINGS sary. Furnished in numerous 
with Plastic Covered Flexible types with body sizes from 
Metallic Conduit for Sure Seal- 43" to 2”. Write or wire today 
ing of wiring on oil, water,dust for bulletin #MT-104 giving 
and vapor tite equipment. types, sizes and prices, 
VAP-OIL-TITE’S exclusive 
threaded bushing not only 
insures positive grounding but eR SMe ae ee 


also makes fitting easier to install 3600 Potomac Ave., Chicago 51, iMlinoi 


11 Park Place « New York 7, New York 








feature 
ing editorial program on the subject. 





ELECTRICAL 





article to relate it to the continu- 


Appearance Design, March 1954, page 


xxx. Selected list of 31 articles pub- 
lished in the past 10 years reporting 
and evaluating the contributions of ap- 
pearance designers—both as staff mem- 
bers and consultants—in the field of 
electrical products; each reference in- 
cludes a brief abstract. 


Automatic Production, February 1954, 


page 324. Selection of 12 articles ap- 
pearing since 1948 describing major 
developments in automatic production 
and assembly of electrical products; 
full list of articles in a new 72-page 
design compendium on this subject 


Contact Protection, February 1954, page 


332. Seven annotated refernces to 
articles in earlier issues relating to the 
problem of protecting electrical con- 
tacts under arcing conditions. 


Magnetic Amplifiers, January 1954, page 


286. Annotated list of the 11 articles 
selected to appear in the revised sec 
ond edition of the design compendium 
on “Applying Magnetic Amplifiers.” 


Permanent Magnet Materials, January 


1954, page 119. Sixteen annotated 
references to articles since 1947 re- 
porting new developments and new 
applications; data provides a back- 
ground for selection and design of 
permanent magnets 


Plastics and Dielectrics, March 1954, 


page 128. Annotated references to 34 
articles published since the most recent 
bibliography on developments in plas- 
tics and dielectrics appearing in Nov- 
ember 1952, page 290. 


Printed Circuits, February 1954, page 


124. Complete list of 18 feature articles 
each with a brief abstract, in a con- 
tinuing editorial program reporting and 
evaluating developments starting with 
the proximity fuse in 1946. 


Product Design Abroad, February 1954, 


page 156. List of 18 annotated refer- 
ences to feature articles published dur- 
ing the past seven years in a continu- 
ing editorial program; replaces earlier 
list published Dec. 1951, page 136 


Reliability in Electronic Equipment, Jan- 


uary 1954, page 128. References to 
nine articles appearing in the last three 
years in a continuing editorial program. 


Starting of Electric Motors, January 


1954, page 112. Annotated list of 12 
feature articles appearing in the past 
three years covering all phases of the 
starting problem. 


Variable-Speed Drives, March 1954, page 


123. Five references to articles in 
earlier issues relating to speed regula- 
tion and electrical types of variable- 
speed drives. 


Bibliographies Published in 1953, De- 
cember 1953, page 300. Complete list 
of 23 bibliographies published during 

the year, plus references to lists for 

earlier years. 
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: The Last Word in 
| Making Magnet Wire... 


n 





. Applying enamel automatically to Magnet Wire 
r- 


The quality and uniformity vital to the performance of magnet wire 
is achieved at General Cable through the very latest in 
2 s equipment and the most advanced production techniques in the industry. 
n- with emphasis Waatis shove, Ganetal Calic ianaaet wine ee 

eee hat’s more, General Cable magnet wire is available in 
to all types, shapes and sizes: Formvar, Plain Enamel, Nylon Enamel, 
ee 


; 
se | on quality Silicone, and other synthetic enamels, with light, intermediate 
| 
| 
' 


or heavy coatings. 


ry and yniformit Cotton, Paper, Silk, Nylon, Glass, and Special High Temperature 
12 y Coverings with light, intermediate or heavy coatings (single and double 
ast 


wrappings, similar and dissimilar materials). 


All types of bare and enamel magnet wire, with all types of coverings... 
bonded with silicone and other types of bonding materials, 





- 7 That’s why you can always depend on General Cable to provide 

- you with exactly the magnet wire you want...when you want it! 

a- 

le- 

Je- 420 Lexington Ave., New York 17, New York ° Sales Offices: Atlanta ° Buffalo 

list Cambridge (Mass.) °¢ Chicago ¢* Cleveland ¢ Dallas ¢ Detroit ©* Greensboro, N. C. 

in ' Houston * Indianapolis * Kansas City * Los Angeles * Milwaukee * Minneapolis * Newark 
8 BARE, WEATHERPROOF, INSULATED WIRES (N. J.) © New York ¢ Philadelphia * Pittsburgh ¢ Portland (Ore.) © Rossmoyne, Ohio 

for | ond CABLES FOR EVERY ELECTRICAL PURPOSE (Cinn. Area) ¢ St. Louis * San Francisco * Seattle © Syracuse * Tulsa * Washington, D. C. 
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“NO MORE COIL CONFUSION— 
NOW WE’RE USING 


DANO COILS” 


You'd never think a thing like coils would bottleneck 
our entire production schedule—but it did. 

Then luck y, w- heard about Dano and their up-to-the- 
minute coil-making facilities that can turn out special 
coils to exact specifications. Dano solved our problem 
100% with a rugged incapsulated type of coil which is 
free trem moisture. Now, thanks to Dano, again our 
production is running smoothly. Dano coils are right, 
everytime. 


An Incapsulated Dano Coil 






sii bil aii ma SiabD 


tie 





Boi occ: Sia Sacral 


Contact Dano, makers of a wide variety of coils from 
the simplest to the most complex. Every coil tailored 
to Customer specifications. 


e Form Wound @ Bakelite Bobbin 

e Paper Section e Cotton Interweave 

e Acetate Bobbin e Coils for High Tempera- 
e Molded Coils ture Application 


Also, Transformers Made To Order 







THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 
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Metal Statistics 





Metal producers this month put through produc- 
tion cuts in copper, lead and zine in an effort to 
prop declining markets. How successful this ef- 
fort will be remains to be seen. Meanwhile, copper 
has not undergone any price change while lead 
and zine are weaker pricewise. 


COPPER. Major copper producers have taken steps 
to reduce their output of metal. The Anaconda Copper 
Mining Company cut production at its Butte mines by 
about 10 per cent by cutting the work-week at its 
Montana properties from six to five days. Kennecott 
Copper Corporation curtailed its operations at the 
Utah and Nevada properties from a seven to a six day 
week as a result of the “substantial reduction in the 
demand for copper.” It had previously announced 
that it would slash production at its New Mexico and 
Arizona mines by 1,400 tons a month. Phelps-Dodge 
Corporation also announced that it was reducing 
copper output at two large mines in Arizona by about 
1,000 tons a month. 

These measures were being taken in an effort to 
help stabilize the copper market despite the fact that 
the copper price was holding up fairly well. There 
have been all kinds of explanations as to why copper 
is still holding up, perhaps one of the most cogent is 
the fact that Chile has not been selling its copper. The 
Chilean Congress recently adjourned without taking 
any action on the copper situation. 

Copper sales for the month of February were run- 
ning ahead of January. However, producers and cus- 
tom smelters indicated quite plainly that demand was 
still strictly of a limited nature and that consumers 
were buying metal very sparingly. Producers were 
still quoting 30¢ a Ib and smelters 29.50¢ a Ib, deliv- 
ered Valley. 

Deliveries of refined copper to domestic consumers 
in January dropped 35,153 tons and were the smallest 
tor any month since July, 1949. At 77,091 tons they 
compared to 112,244 tons in December. The drop in 
deliveries hardly came as surprise to trade members 
who had been watching January sales and knew that 
they were at a low level. Production of copper in Jan- 
uary showed little change compared with December 
at 77.155 tons against 78.500 tons. The cutbacks that 
have been put into effect will probably not be reflected 
in statistics until February figures are available. Cop- 
per stocks held by producers were up 20,000 tons to 
108,121 tons. 

During the month, brass and bronze ingot producers 
slashed their prices for ingots by 1¢ a lb. On the other 
hand, copper scrap prices were strong as supplies 
thinned out. Custom smelters, ingot makers and 
exporters vied for supplies of scrap and prices ad- 
vanced as a result. 


LEAD AND ZINC. As in copper, but perhaps with 


greater emphasis, lead and zinc producers are seeking 
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TRANSFORMERS 


AND POINT OF BREAKDOWN. NO GUESSING. EITHER 
115 OR 230 V. LINE. RUGGED AND FOOLPROOF. 
j 


Prompt design and delivery of special plate, 
filament, power, control transformers and re- i 
actors. Open, cased, hermetically bs 
sealed or potted. ig 


5 VA to 50 KVA capacity. 


TRANSFORMER CORP. 


Box 568-E 
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TYPE SE Snap ree 
PRESET TEMPERATURE CONTROLS 


Sulla 9 


Type SE Snap Action controls are 
space is 


HIPOT TESTER 


ecenbniimemie ee 
ANY RANGE 0-10 KV— 
SELF-PROTECTED — NO 
FUSE NECESSARY — MAY 
BE SHORTED CONTINU- 
OUSLY. NEEDLE RETURNS 
TO 0 ON BREAKDOWN. 
UNIT IS ‘LIGHT AND 
PORTABLE. MAY BE 
TAKEN TO JOB. METER 
ALWAYS SHOWS EXACT 


POTENTIAL REACHED especially adaptable where 
a factor. 


@ Positive Snap Action - The ac- 
tuating element is a _ bimetal disc 
which makes and breaks the contacts 
quickly and cleanly. 
@ Heavy Contact Pressure is pro- 
vided which, with positive snap action, 
insures long contact life. 
@ Enclosed Contacts - For protec- 
tion against dirt, dust and lint. 
@ Stainless Steel Case Shell - For 
protection against corrosion. The bi- 
metal dise can be exposed or fully en- 
closed as desired. These controls are 
single pole, single throw and can be 
supplied with either normally open or 
normally closed contacts. Optional 






























TRENTON 


Phone 5-345] 


mountings and terminal arrangements 
TRENTON, N. J. are shown below. 

‘ A.C. Resistive Heater Rating: 
| 8.0 Amperes ..... 120 Volt. 
i 4.0 Amperes ..... 240 Volts 

I D.C. Rating: 
| 8.0 Amperes ... 6-12 Volts 
5.0 Amperes ... 24-28 Volts 
.6 Amperes ..... 115 Volts 


As these controls are calibrated to 
order, the minimum size order ac- 
cepted is for quantity of 50, except 
for sample order. 


When we say that Doerr Mo- 
tors are made for tough in- 
dustrial ‘applications, we can 
back it up 100%. The entire 
range of machine tools—from 
power tools up to boring mills 
—utilize Doerr Motors for a 
large variety of main and 
auxiliary drives. Many thou- 
sands of small electric hoists, 
hydraulic pumps, unit heaters, 
exhaust fans, rotary oil burn- 
ers and adjustable speed 
drives receive dependable 
power from Doerr. 


If you want more information, write 
for Bulletin 100, which shows many 
of the special and standard designs 
available. 


TYPE SE-! TYPE SE-31 


THERM-O-DISC, INCORPORATED 


Electric Motors 
from 1/30 to 5 hp, a in . 
Standard, or de- 
signed to your 
specification. 
CEDARBURG, WISCONSIN 


127 CROUSE STREET, MANSFIELD, OHIO 


Remember the Risk — Use Therm-O-Dise 
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Here is a most versatile, 
and yet dependable ther- 
mostat. The Wilcolator 
Series R has a snap action double break mechanism 
that provides many types of control, such as single 
pole—single throw, double pole single throw, and 
single pole—double throw. Sensitivity is +2% 
of temperature range. 


ELECTRICAL RATING: 240 volts 26 amp. 
125 volts 35 amp. 


CONTACTS: Silver, double-pole, double-break; snap action type 


Use it for Remote Temperature Control of: 


Water Heaters Restaurant Appliances Dryers) 
Glue Heaters Warming Cabinets Sterilizers 
Vulcanizers Room Temperatures Fryers 
Bake Ovens Wrapping Machines Etc. 


For Full 
information, 
write for 


Folder #321 Prey TaN hd 





1001 NEWARK AVENUE, ELIZABETH, NEW JERSEY 
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to reduce available supplies of metal in order to prop 
a weakened market. But whereas copper was steady 
and the price held, the same was not true of lead and 
zinc. Both metals declined %2¢ a lb in January, with 
lead moving down to 13.00¢ New York and with zinc 
dropping to 9.50¢ f.o.b. East St. Louis for the Prime 
Western grade. 

National Zinc Company slashed its zinc production 
at the Oklahoma plant by 500 tons a month. St. Joseph 
Lead Company reduced its output of zinc at the 
Josephtown, Pa. plant for the second time, bringing 
the cut to 3000 tons a month. American Zinc, Lead & 
Smelting Co. announced that as of March 1 it was 
closing down its Hillsboro, Ill. mine which is currently 
producing 650 tons of slab zinc a month. Other closings 
were also announced at Tennessee for an indefinite 
period. Anaconda cut its zinc production 10 to 15 per 
cent in Montana. Sullivan Mining Company reported 
a slash of 25 per cent in its zinc production. Previously, 
many of the lead companies had announced reductions 
in lead output. 

In an effort to stimulate consumption of lead in 
California, the American Smelting & Refining Com- 
pany last month announced that it would sell lead to 
consumers in the State of California at $4 a short ton 
below the prevailing price of lead in New York. For- 
merly, the California price was at the full New York 
equivalent. 

The serious situation in lead and zinc continue to be 
brought into full focus by the statistics issued during 
the past month. Zine stocks in January were the high- 
est since October 1946. The stocks, at 198,792 tons, 
rose 18,172 tons in January and this did nothing to 
cheer members of the trade. Lead stocks in the hands 
of smelters and refiners on January 1 totaled 196,340 
tons, the highest since June 1, 1950 and 8,411 tons 
more than on December 1. 

The price of zine was cut %4¢ in mid-February on 
the action taken by a leading custom smelter. All 
major sellers were quoting 9.25¢ f.o.b. East St. Louis 
for the Prime Western grade. 

Four Senators from the Mountain States met with 
President Eisenhower in mid-February to discuss the 
price situation in zinc and lead. President Eisenhower 
indicated his interest in the producers’ problem and 
named Dr. Gabriel Hague, an economist, to analyze 
the whole situation. While no definite action was 
taken, it was believed that the question of Govern- 
ment stockpiling of lead and zinc was discussed at 
the White House meeting. 


ALUMINUM. Domestic production of primary alum- 
inum totaled 220,582,988 lb last December, an increase 
of 9,309,186 Ib over November. Total aluminum out- 
put for 1953 amounted to 2,504,029,277 lb, represent- 
ing a gain of 692,364,910 lb over the 1,874,664,367 lb 
produced in 1952. : 

The continued gains in production and consumption 
of aluminum have put this metal in the forefront 
during the past two years. Now comes news that the 
United States has replaced the United Kingdom as 
the top Canadian aluminum user. As a result of the 
smaller British demand for aluminum, the U. K. gov- 
ernment has agreed to release some of the aluminum 
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ACOUSTIC DEVICES INSTRUMENTS J 
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where General Magnetic Alnico Mag- . 
nets have proved superior to all others. 
Thousands of other applications are also ; 


ideally suited for GM Alnico. If yours is 
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When you need some small part or 
parts in a hurry, we can help you 
out. Our plant, personnel and 
equipment is all set up to get into 
production on emergency jobs im- 
mediately—in many cases within 
hours of the time the order is 
received. 

Phone us the next time you need 
small precision stampings, special 
gaskets, washers, sealing elements, 
laminations, soldering or brazing 
preforms in any quantity from 1 to 
millions. We have adequate stocks 
of non-ferrrous metals, plastics, 
and fiber materials for any emer- 
gency order and more than 20 
years of experience in manufac- 
FOR WASHERS - eA ab turing important small parts for 
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Imperial is known in drafting rooms 
all over the world as the traditional 
quality tracing cloth 
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Imperial as the finest tracing cloth made 


| LEAD ALLOY PRODUCTS CO. 


9113 ROSELAWN AVE. e DETROIT 4, MICHIGAN 
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STEEL 


Every Kind 


Immediate Shipment 


NEARBY STOCKS INCLUDE: 
BARS—carbon & alloy, hot 
rolled & cold finished 


STRUCTURALS—channels, 
angles, beams, etc. 


PLATES—U, M. & sheared, 
Inland 4-Way Floor Pilate 


TUBING—seamless & welded, 
mechanical & boiler tubes 


STAINLESS—Aliegheny sheets, 
plates, bars, tubing, etc. 


REINFORCING bars & access. 
BABBITT bearing metal 


MACHINERY & TOOLS for met- 
al fabrication 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: New York, 
Boston, Philadelphia, Detroit, Cincinnati, Buffalo, 
Cleveland, Pittsburgh, Chicago, Spokane, Seattle, 
Milwaukee, St. Louis, Los Angeles, San Francisco 


SHEETS—hot & cold rolled, 
many types & coatings 


Suecess Story! 


e success 


| «we have had considerabl 
with Mercury Clutches sinc : 
started using them on our oe 
vibrators 2 years ago. We - 
been using Mercury Clutches sin 
1952. Everything 
n the field is 
pertect 


e we 


out i 
now giving 
| service.” 


Excerpt from 4 letter 
from White Mfg. Co» 
Elkbart, Ind., 

manufacturers of oe 
concrete vibrators. 







Mercury Clutch 
“tov lvenaieeenaeeeee — 











Send for your copy of Mercury Bulletin. There is 


FREE! 


© standard Mercury Clutch for almost every appli- 
cation. Write to: Mercury Clutch Div. AUTOMATIC STEEL 
PRODUCTS, Inc., CANTON 6, OHIO. 
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it had purchased under contract from Canada and 
which was then made available to U. S. consumers. 
From Canada come reports that the outlook for alum- 
inum is good and that demand is holding up well. 

Of vital interest to the aluminum industry, partic- 
ularly to consumers, was the report that 166,000,000 
lb of aluminum will be set aside from the total supply 
available in the second quarter of 1954 to fill Depart- 
ment of Defense and Atomic Energy orders. The 
announcement was made by the Business and Defense 
Services Administration. The 166,000,000 Ib reserved 
for defense and atomic energy programs in the second 
quarter of this year is 28,000,000 Ib less than the 
amount set aside for similar orders in the first quarter 
of 1954 and reflects a decrease in military require- 
ments. The second quarter figure represents 19 per 
cent of the anticipated supply of domestic and im- 
ported primary aluminum for that period. First quar- 
ter set asides represented 24 per cent of available sup- 
plies. As a result, more aluminum will be available for 
civilian users. 

Pricewise, there were no changes, with 30-lb ingot 
99°, plus quoted at 21.50¢ a pound. Secondary alum- 
inum ingot prices declined and scrap aluminum prices 
also slid off. 


TIN. World mine output of tin in concentrate last veat 
totaled 177,000 tons, a new postwar high and 3.5 per 
cent above the 171,000 tons turned out in 1952, accord- 
ing to the International Tin Study Group. Greatest 
production jump took place in the Belgian Congo. 
World tin metal production in 1953 is estimated at 
181,000 tons against 168,000 in 1952. 

The tin market at New York remained pretty much 
unchanged during the past month. Relatively limited 
trading was noted with consumers not pressing for 
metal. Pricewise, the spot quotation remained around 
$4 to 85c. 


MISCELLANEOUS METALS. Platinum. Offerings 
this month were at $90 to $92 an oz, $1 an oz under 
the previously quoted range. 

Ferrotungsten. A leading domestic producer of fer- 
rotungsten cut the price in January to a basis of $3.80 
a lb of W contained, 75-80 per cent for quantities of 
10,000 Ib or more. The price had been $4.10 per Ib. 

Nickel. The Government is studying moves to secure 
additional supplies of nickel. One report current is that 
it might sign for a pilot plant to test a new process of 
the Freeport Sulphur Company. Supplies are still far 
from meeting existing demand. According to Govern- 
ment estimates, stockpile acquisitions and military 
requirements, nickel deliveries in 1954 will be about 
the same as in 1953. The price of nickel remains un- 
changed at 60.00¢ a pound. 

Cadmium. A large producer of cadmium in Feb- 
ruary cut the price of the metal by 30¢ a lb to a basis 
of $1.70 per lb for the commercial sticks in wholesale 
quantities. 

Titanium. The first significant price reduction in this 
metal was announced mid-February by the Titanium 
Metals Corp. The price cut represents a reduction of 
12 per cent for commercially pure sheet and _ plate. 
Meanwhile, the Government announced plans for 
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FOILCAL... 


An 
AMAZING 
new discovery 


lets “Cut 
NAME PLATE Cos?'s/ 


Maintain Quality and Meet all Specifications 


Use rivetless FOILCAL, the new revolu- 
tionary etched metal name plate affixed 
by ao permanent pressure-sensitized 
adhesive. It's easy, simple to apply! 







National users include 
such companies as 
Westinghouse Electric Corp. 
Radio Corporation of America 
Federal Telephone & Radio 






FREE! Test FOILCAL at our expense! 


FOILCAL withstands temperatures from —58°F up to 257°F, 
resists abrasion and fading, adheres to any clean, smooth 


surface. Write Dept. EM today for your FREE packet of 
FOILCAL samples. 





MILLER DIAL AND NAME PLATE CO. 
4400 NO. TEMPLE CITY BLVD. EL MONTE, CALIFORNIA 
In the Greater Los Angeles Area 







Agencies in All Principal Cities 


THE LARGEST, MOST COMPLETE NAME PLATE HOUSE IN THE WEST, 
SERVICING THE U. S$. AND CANADA 


A Gear Motor for 
SMALL APPLICATIONS 


Our line of small induction 
motors is designed for ap- 
plications where small 
power can be converted 
to considerable torque at 
slow output shaft speed. 
Hundreds of thousands are 
in use today for operating 
relays, vending, amuse- 
ment, coin operated ma- 
chines, motion displays, 
combination rotisserie and 
broilers, etc. 


These motors are made 
in three basic sizes—speeds 
from 1 to 200 r.p.m. with 
proportional torque from 
5 to 500 in. ounces. Write 
today for descriptive infor- 
mation, prices and data 
sheet. 


cEARCH Company 


1600 JUNCTION AVENUE 
RACINE, WISCONSIN 


ifore 


Designers and Manufacturers of 


SPECIAL INDUCTION MOTORS 
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APPLIANCE _ 







IFORM, RELIABLE - 
Saal ONE FULL YEAR 


Lert aed 
Teme ia.) 


Conduction Type 
Coty Me bovis 
Movie tem TMT. 


Conduction or Bi-Metal types 


for IRONS (Dry, Sealing, Steam, or Waffle) e Coffee 
Makers e Deep Fryers e Ironers e Hot Plates, etc. 


WE BELIEVE that the mass production of a 

uniform and reliable appliance thermostat de- 
ERIC mands the concentrated efforts of specialists 
ee 4, in both design and production. 






At AMERICAN GENERAL, we make appliance 
thermostats ONLY. Our basic designs and pro- 
duction techniques, developed through years of 
specialization, constitute a dependable and eco- 
nomical source for your thermostat requirements. 


@ \ 


DESIGN DATA: Temperature Range: “Off” to 650° F. Max. A.C. 
Rating (non-inductive load) as high as 2000W (depending on 
application) at 115-230V. Angle of Rotation: 180°, 270°, 


310° are standard; others as required. Write for detailed data 
sheet. 


Our quarter-century experience, laboratory facilities, and field 
representatives are available without cost or obligation. Let us 
collaborate with your engineers from the early design stages 
to insure optimum thermostatic control of your product. (Please 
Note: We DO NOT manufacture appliances—only the thermo- 
stats that are used in the appliances). 
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Rogan’s stock molds greatly reduce 
your knob costs. Markings can be 
branded to fit your requirements. 
Special shaft holes at nominal 
charge. Send for details on how 
to cut knob costs. 


ROGAN BROTHERS 
8027 N. Monticello - Skokie, Ill. 





COMPRESSION MOLDERS AND BRANDERS OF PLASTICS 


THE MOST COMPLETE SOURCE 
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Ee STAINLESS STEEL 


NAVAL BRONZE STEEL BRASS 
ALUMINUM MONEL- EVERDUR 


NICKEL ALLOY STEEL 
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expanding titanium melting capacity. 

Magnesium. Production of primary magnesium 
during the fourth quarter of 1953 was 19,053 tons, 
slightly higher than third quarter production. Price- 
wise, there was no change in magnesium, pig quoted 
at 27.00¢ at Freeport and ingot at 27.75¢ at Freeport. 

Molybdenum. November molybdenum concentrate 
production declined about 14 per cent. The price held 
at $3 for 99 per cent moly. 


STEEL. Steelmaking operations are holding around 
the lower end of the 70's with mid-February average 
in the neighborhood of 74 per cent of rated capacity. 
The steel outlook remains unchanged with no one 
anticipating any improvement in the situation at least 
until the middle of March. 

Evidence of the easier steel situation is reflected in 
sharper competition among steel companies which is 
forcing producers to cut prices. Thus far, base prices 
have not been cut, only premiums. But companies are 
also absorbing freights in many instances and this, of 
course, is a form of price cutting. Most observers 
expect this trend to continue until business picks up 
during the coming Spring. 

Production of steel in January was 7,960,000 net 
tons of ingots and steel for castings compared with a 
December figure of 7,946,328 tons. The total of all 
1953 (revised) was 111,609,719 tons, the greatest 
amount ever turned out in one calendar year. It com- 
pared with 93,168,039 tons in 1952. 

Steel output in January was at 75.4 per cent of 
rated capacity as against 79.7 per cent in December 

The downturn in steel production has played havoc 
with scrap iron intake and scrap iron prices have been 
on the toboggan. In some areas, certain grades ot 
blast furnace scrap are selling at less than the freight 
rate to the main consuming point. Ege 


Largest Magnesium Castings 


SAID TO BE the largest magnesium casting ever poured, 
one recently made by Rolle Manufacturing Company, 
Lansdale, Pa., was ordered by Western Electric to be 
used as a base for military electronic equipment. 

Even the casting of relatively small parts in mag- 
nesium is a complex operation, and such great size 
multiplies the problems. Typical of the quality control] 
checks used were tests for moisture content, perme- 
ability, and core strength of the sand. Quantometer 
readings were taken from the melt to assure chemical 
conformation of the magnesium alloy, and the readings 
were later checked by wet analysis. The heat was labo- 
ratory tested for tensile strength, elongation, yield. 
hardness, and numerous other physical characteristics. 
In addition to dimensional checks for size accuracy and 
tolerances, the entire surface of the casting was Zyglo 
treated for surface cracks and examined by X-Ray 
radiography to eliminate the possibility of internal 
imperfections. 

The casting weighs approximately 
nearly 200 cores were used. 
114 x 93 x 33 in. 


1630 pounds; 
Casting dimensions are 
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